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4-ARYLAMINO-BENZOPYRAN AND RELATED COMPOUNDS 



and pharmaceutical ly acceptable salts thereof wherein X is alky I. Y is- 
single bond. -CH2-. -C(OK -O-.-S- or -N(R*>- where R* is hydrogen, 
alkyl, haloaikyl, aryl, arylalkyl, cycloalkyl or (cycloalkyl)alky!, and R 1 to 
R 7 are as defined herein. These compounds have potassium channel 
activating activity and are usefcu therefore for example, as cardiovascular 



Compounds having the formula 




R 



agents. 
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t-ARYLAMINO-BENZOPYRAN AND RELATED COMPOUNDS 

This application is a conunuation-in-part of U.S. application serial 
No. 08/134.034, filed October 7. 1993; incorporated by reference herein. 



The present invention is directed to compounds of the formula 

X-R 2 




10 and pharmaceutically acceptable salts thereof. As used in formula I, and 
tlxoughout the specification, the symbols have the following meanings: 

a. b and d are all carbon atoms or one of a, h and d is a 
nitrogen atom or <-N(0)- and the others are carbon atoms; 

Y is a single bond, -CH 2 - . -C(O)-, -0- . S- or -N<R*k 
1 5 R 1 is aryt or heterocyclo; 

R 2 is -COOR", -CO-ammo, -CO- substituted amino, amino, 
substituted amino. -NR«CO-amino. -NR«CO- substituted amino. ..NR*COR* 
.NR»S02R», NR«(C-NCN) amino. NR*(C»NCNVuibsmuted ammo. 

-PtO-aikyl,. -P:^R« _^ R " 

"^O-alkW 
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■SR«. -SOR*. S W . OR*, cyano. h ett ,ocyclo. pyridmc-N-oxulc 
O R . 0 



•CHCOR',, .N^_ R , .^0 -N^Q 



[where Z is O or 



Z 



NR V O 
i u 

H 2 )or -C-CH-C-R*; 

R J is hydrogen, hydroxy or OC(0)R*; 
R 4 and R* are each independently hvdrogen. alkyl or 
wylalkyl. or R 4 and R< taken together with the carbon atom to which .hcv 
are atuched form a 5- to 7-mcmbcred carbocyclic nng; 

R* is hydrogen, alkyl. haloalkyl. alkenyl, aikynyl. 
cycloalkyl. arylaikyl. (cyclualkyDalkyl. CN. -NO,. -COR*! -COOR* 

-CONHR*. -CONR W. -CF,. -S-alkyl. -SOalkyl. -SO^lkvl. - Walkvl s 
" 0-f*) R * halo * cn * amino - iubsumted amino. -O-alkyl. OCF}. 

OCH : CR. OCOalkyl. -OCOWfalkyl. .NR«COalkyl. -NR«COOri ky , 
or -NI^CUNR*. tnrazolyl. imidazole, oxazole or tnazole; 

R 7 is hydrogen, alkyl. hydroxy, -O-alkyl. ammo. 
15 substituted amino. NHCOR* CNor -NO:; 

R K and R** are independently hvdrogen. alkyl. haJoalkvl, 
aryl. arylalkyl. cycloalkyl or tcycloaJkylMlkyl. 

X is alkyl; or X-R* together can be hydr-jgen. aryl or 
heterncyclo when R * is hetcrocyclo: and 
n is an integer of 1 to 3. 
The compounds oi this invention possess antianemic activity and 
are useful, lor example as cardiovascular agents. 



25 The present invention provides lor compounds o; formula I. 

pharmaceutical compositions employing such compound* and lor method* 
of using such compound Luted below jre definmons of vanm.v tcrrm 
uved to describe the compounds ol the instant invcmiu. Hicsc definitions 
apply to the terms a, they ate used ihroughou the specification tunSe* 
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they are otherwise limited in specific instances cither individually or is 
part of a larger group ». 

The term "alky!" refers to both straight and branched chain groups 
having 1 to 8 carbon atoms preferably I to 5 carbons, such as methyl, 
5 ethyl, propyl, butyl, pemyl. hcxyl. heptyl, octyl. the various branched 
chain isomers thereof, such as isopropyl, t butyl, isobutyl. isohexyl. 4,4- 
dimethylpentyl. 2.2.4-tnrnethytpemyl ind the like as well as such groups 
having a halo substituent (such as CCI3 or CF3). an alkoxy substituent. an 
aryt substituent. an alkylaryl substituent* - haloaryl substituent. a 
10 cycloalkyl substituent a (cycloaikylnlkyi substituent. a hydroxy 
substituent. an alkylamino substituent. an aikyl-substituted amino 
substituent. an alkanoylamino substituent. an arylcarbonytamino 
substituent. a nitro substituent. a cyano subsuiucnt, a thiol substituent or 
an alkylthio substituent. 
15 The term "aikoxy" r.*tcrs to any of the above alkyl groups linked to 

an oxygen atom, 

The term "alkyithio n-nrs to any of the above alkyl groups linked 
to a sulfur atcin. 

The term "alkenyl" refers to any of the above alkyl groups ' arther 
20 containing at least one carbon to carbon double bond. 

The term "alkynyl" refers to any of the above alkyl groups further 
containing at least one carbon to carbon triple bond. 

The term "cycloalkyl" refers to saturated cyclic hydrocarbon 
groups containing 3 to 7 ring carbon*, with cyclopropyl, cyclopcntyl and 
25 cyclohexyl being preferred. 

Hie term 'halogen * i t halo * refers to chlorine, bromine, iodine 
and fluorine. 

The term 'aryl" rclers to phenyl. 1 naphihyl. 2-naphthyl; phenyl. 
l-naphth)K 2-naphthyl, nmno-subMitutcd with 1C1C4) alkyl. 
30 tC|*C4) -dkylmio. iC| -Car aikoxy. halo. nitfo,«:yan». hydroxy, amino, 
lalkyljamino. alLyl*%ubstHutcd amino. NHlCcCoalkvl. -NuC|-C4t- 

7} '/} 

aikyij. (Tt. <x:hf : , -oni.-^f . -SC1I : -^' 

(where Z 1 is hydrnccn. iC\ C 4 ) aikyl. iC|*C4)i»lkylihio. 



213276fi 



HA64U 

-4- 

<C|-C 4 )-alkoxy.haJo, hydroxy or -CFj). -O-Clfc-cycloalkyl. or 
-S.CH2-cycloaikyl; and phenyl, l-naphthyl or 2naphthyl, di-subsumied 
with methy!. mcthoxy. methyithio. halo. CFj, nnro, amino. OCHF?, 
carboxylic acid or carboxylic ester. The term "aryr also includes those 
groups listed above fused to a five- or six-membcred ring which optionally 
contains an O. S or N atom (the nitrogen atom being substituted by an R 7 
group). Preferred axyl groups include unsubsnruted phenyl and 
monosubstituted phenyl wherein the substiruents are fC|-C4)-alkyl. 
mcthoxy. halo, nitro. cyano or -CFv 

The term "heterocyclo" or "hetero** refers to fully saturated or 
unsaturated rings of 5 or 6 atoms containing one or two oxygen or sulphur 
atoms and/or one to four nitrogen atoms provided that the total number of 
hetero atoms in the ring is four or less. The hetero ring is attached by way 
of an available atom. Preferred monocyclic hetero groups include 2- and 
3-ihienyl. 2- and 3-furyl. 2-. 3- and 4.pyridyl and imtdazolyl. The term 
hcte /o also includes bicyclic rings wherein the five- or six-membered 
nng containing oxygen or sulphur and/or nitrogen atoms as defined above 
is fused to a benzene nng and the bicyclic nng is attached by way of an 
available carbon atom. Preferred bicyclic hetero groups include 4 % 5-. 6- 
or 7-indclyl, 4-. 5-. 6- or 7-isoindolyl. 5-. 6- . 7- or 8-<juinolinyl. 5-. ft- . ?. 
or H-isouumolinyl. 4-. 5-. 6- or 7-tonxoihiazolyl. 4-. 5-. 6- or 
7-benroxazolyl. 4-. 5-. 6- or 7.benzimida2olyl. 4-. 5-. 6* or 
7-benzoxadjaiolyl and 4-. 5 . 6- or 7-benzofur3nzanyl. 

The term "hcterocyclo" or "hetero" also includes *uch monocyclic 
and bicyclic rings wherein an available carbon atom is substituted * nh a 
(C|-CV, alky|, ary», (CiQMkylthio. <C| Cii-alkoxy, halo. nitro. keto. 
cyano. hydroxy, axo. thtazo, ammo. -NH-tCVCiKilkyl. * 
-N((C| C4)*alkyl)2. -CF}, ummoestenalkyl, carboxylic acid, carboxylic 
ester. -OCHFi or <C|«C4)-alkoxy further sub'-tuted with a carboxylic acul 
or such monocyclic and bicyclic nng\ wherein two n* three available 
carbons have subsutuents selected from methyl, meihoiy. methyithio. 
halo. OF*, nitro. hydroxy, amino and OCHF: 

The lerm "substituted amino" rcters *o a proup of the formula 
•NZ-Z* wherein 7? is hydrogen, alkyl. cycUulkyl. aryl. arylallvl. 
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30 



<cy ^vhalKvl. i-yblkvl. hetercyc.o or ,he:erocvc.o,aUv. 3pd 

hy*oge„ 3lk) .. cycloalky , ^ ■ ^ 

alkoxyaUcv,. th.oalkyl. IcycloalkyDa.xy, of hydroxva;liy| ^ ^ >^ 

* " » h ; drogen - *«■ * « - hydrogen: or Z 2 J^ZT 

arc attached air 
1-pynolMlu.yl. 1-pipcridinyl. I -azepinyl. 4-morpholinvl 
4-thumorpholiny!. 1 .piperannyl. 4-alkyl- 1 -piperazmyl 

1 -p.pcnd.nyl. or . . aiC p inyl . oprionaJly substituted with aikv.. alkoxv" 
aikylthio. halo, trifluoromethyl or hydroxy. ' 

The compounds of formula I can be present as salts in „ 
Ph_auy accept saU, ,f * J^J^^*, 
"-Pic a, least one basic cemer. they can form acid add,uo„ J u 

TVse are tormed. for example. w.th stmn, .norean.c aetds. such as 
m~»l * ld , for CX3mplc iu)f jnc phosphonc ^ ori ^ 

acd. sv.th strong organ, W boxyl,c acd*. such as aikanecarboxvl, a 1 
o .o 4 ca*o„ „ 0(m which ut or - ^ 

by halogen for example acet.c actf. such as runted or unsaid 
a.carboxyl.c ac,d, for example oxa,ic. malomc. succtn.c. male, l nc 
phthal.c or terephthal.: aod. such a, hydroxycarboxvbc actds for exln " 

-corbie, glycol,, lace, ma*, unanc or c We actd u 1 ' 
r-r« • v •»•»«• »utn as amino acids 

or cample aspan.c or g Iu ,am,c acd or ,y f ,ne or arg,„,„e, w ^jf ' 
acd. or w,,h o,g,n,c su.fon.c aculs. such as ,C,C,,a, k v,. or arv.^fon, 
acds whtch are unsuost.tuted or ,uo„„u, ei , r uf f xafrp(e hy ™ 
exarnp.c methane- or P .,o.uene,u.fon,c acd Correspond,'^ JCB 

oastc center n,e compound o, formu.a I has ,„« a, lc3H one acui group 
• for example roOHuan also ,„„„ sjll , ^ ^ 

are. ,or exam P ,e. ,ne,a. .Us. iwh ,s * * metal or al.ai.ne ear 
meed salts, tor example sod.un, ? o,ass,um or moenes.um sans, or sales 
w„h ammoma or an organ, am,„e. such as nwt?hoU , t . , hlonVirphollne 
P^ndtnc. py^d.ne. a mono, „, „r tr, Wer a.ivlamme. ,. X 
«hyl, ten-butvl, ,„e,hv,.. dusopmpy,, lnethv ,. mbo)v , „ f ^ 
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propylene, or a mono- . d, „ r mhydt(Ky lowe , ^ ^ 

mono, d,. or tnethanolamine. Corresponding .mernal salts mav 
•unhermore * fomied . ^ ^ ^ ^ 

use, but which can be employed, for examp.e. for .he isolation or 
punfkauon of fa, compounds 1 or their pharmaceutical, v accepuble sa.ts 
are also includrd. ' 

Preferred salts of the compounds of formula I include 

monohydxochloride. hydrogensulfate. methanesulfonate. phosphae or 
nitrate. 

AH stereoisomers of ,he compounds of the instant invention are 
contemplated, euher in admixture or in pure or substantuilv pure form 
The compounds of the present mvent.on can have asymmetnc centers a, 
any of the carbon atoms including any one of the R substituenu 
Con. t,uemly. compounds of formula 1 can exist in diastereomeric forms 
or m rmxtures thereof. The above described process can nuVzc 
racemates. enanuomcrs or d.astereomers as stanine matenaJs. When 
diastereomenc producs are prepared. the> can be separated bv 
convenuonaJ methods for example. chromatofraphic or fractional 
crystallization. Pn-ferrrd compounos are those with the 3R or 4S 
20 stereochemistry 

;« should he understood that the present invention tncludes prodrue 
forms -,t the compounds of formula I such as alkylcMers of actds 

The compounds of the instam mven..on may. for example be tn 
.he free or hydrate form, and may t* ..hu.ned by methods exemplified bv 
-5 the following descriptions. 

Compounds formula I *here P.* i, irans-hvUro.v und X is C\b 
can be prepared by urst reacunp an epoxide of fonrvila 
II 



*nh an amine ot formula 




I 



i 
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under hsai or preferably in .he presence of a Lew,, Kid such as 

magneMum perforate or mmethylalununum to prov.de a, W ermedia,e 

of formula 

IV 

R'-NH 




R 4 

R" » ' R i 

m 

The imemedtate of formula IV is then dcrivatized bv reductive 
animation using an aldehyde of formula 
V 

O 

n 

HCR : 

in the presence of a reducing agem such as sodium cva^oborohvdnde or 
sodium tnacctoxyborohydride. Alternatively, reductive anunauon can be 
effected wuh hydrogen gas » the presence of a cataJ vst such as pallad^m 
on carbon. 

Compound, of formula I can also be prepared bv reacune an 
15 epoxide of formula II with an amine of formula 
VI 

R'NHX-RJ 

in an organ* solvent such as accton.tnlc in the presence of a Lews acd 
such as magnesium perchlorate or cobalt chloride. 

Compounds of formula I wherein R J is CO-ammo or 
CO-substuuted ammo, can be prepared by reac„n g compounds of formu.a 
I where,,, R- » COOR* w.th ammonia or an appropna.e am.ne. 

Compounds oi formula J where R^ is NR*C 0 -amino \R*ro 
MiosiHuied ammo. SR«COR* NR*SO : R*. NR-HC-NCN.-anuno or 
NR8(C=NCN,-subs«„ ut ed amino can be prepared from compounds „, 
formula I where R* ,s ammo or ^bsn.utcd ammo by methods desenbed ,„ 
the luerwurc such as those used for acylat.on. urea »ornu„ on . 
sulfonvlatim. and cyanopuamdine formation 



« 
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Compounds of formula I where R i is heterocvcl „ , e 
benioxazo.e, and R' is trans-hydroxy can also be prepared 
rcacung an cpox.de of formula „ W|th „ ^ of ^ • 

»hN-X-R2 

under hca. 0, in Inc ^ rf , ^ ^ ^ 
mmethy lal Umi n Um . etc. „o provide an intermedia* of formula 

H5J-X R 2 



OH 
R 4 

5 



The intermediate of formula VIII is then reacted with a hete-ocvcU 
coning a leavinf group ^ ^ ^-><< 

o^i " " SOaiUm : >dnde » » "*°« -h as tc^dro,™ 

or d.memv.'ormam.de ,o , 3 rm compound, of formula I where R < is 
neterocyclo and R* is trans- hydroxy 

Other compounds of formula I where,,, R> is h«erocvclo , e C 

°r !'ZT' ,S ° na20,e C,CJ CM * prepared '™» of 

formula VID by standard methods. 

Compounds of formula I whc.*i„ R ■ „ heterocvclo «e k .hiaiole, 
can ^ be prepaid by a*y, a „o„ o( . „, ^ - 

20 alkylating agent of formula 
IX 

L-XR- 

-hcrc L u a leav.nc group such as a halogen, mesylate o, , WV | aie 

Compounds „, formula I *V rc ,n R » , hydrogen can he prepared 
-5 from compounds of formula 
X 




i 



\ 
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by reaction wiih an amine ot formula V( in ihc presence ot a base such as 
sodium hydride or potassium carbonate. Alternatively, compounds ot 
formula I where R 3 is hydrogen car; be prepared by first reacting a 
compound of formula X with an amine ot formula ID in the presence of a 
base (e.g., sodium hydride) to provide a compound of formula 
XI 

R ; -NH 

H 



The compound of formula XI i* then convened to compounds ot 
formuta 1 *here R } is hydrogen by methods described for the conversion 
10 of compounds of formula IV to compounds of formula I. 

Compounds of formula XI where R* is hydrogen can alio be 
prepared from th- ketone of formula 
MM 



O 




1 5 and the amine of formula ID by standard techniques of reductive 
aminauon. 

The ketone of formula XII can be obtained by standard 
methodology or by literature procedures, such as those disclosed by P. 
Sebok and T Ttmar. Hcterncxr!^ 27. 2595; P. Tcixidor ei aL 

CO H,t*rncvc!rt. 19XX. 27. 2459; A. Beneni and N. C Goomer. Tetrahedron 
Letters . IV79. 36X5: and C. Ariamaia and K K. Subramaman. 
Tttrahedmn Letters 19HX. 29. No.2S 34X7.J4XX. 

The bromide of formula X car. be prepared from the olefin of 
tormula 

25 xm 





i 
t 
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by U, caulv.ic hydrocenauon o, ,he double boo. fcUowed bN ,„ „. 
brommauon uurig SUndaRj *« -"owed bv , b , radical 

prepay by ,he methods descnt^or^ ■ ^ * 

formda II. ^ ^ l»W°» of compounds of 

Compounds of formula \I wh«. b 3 t 

If any oi ihc R substitute™ V « v 

protecting groups. «roca witn appropriate 

Compounds formula H whertm Y lc . u 

methods described in V a a fc 2 * pre P ared bv 

m v a. Aihwood e* al / w-w x- ( 

Compounds oi formula II where Y i s oxveen „„ k. 
-.hods desenr^d ,„ the lltcratur , such * ^ 

1983.26. 1582 J« . Evans, el d.. J^g^ 



0205297 A2 and PCT pa.cm K7A.7607 

Compounds ot formu.'a 1 1 where V i*S,U, mtw .„ 
xcenfan, „, PCT paten, « W »Jono. PrCfWfd 

To prepare enamiomers or epox uit 11 ■ . 



II 
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as described by N H Lee. c: ai. f T<tran*l,n~ I m lWm 32 
5035-5058). to prov.de predommanUy the crural epox»de of formuU 



IlA 



I IB 



10 



15 




depending on ihe chiruhtv or the 1.2 d.ainmocvclohexanr u>ed ,n tr.c 
preparation »t a tump;.ur.d ui tomuda XIV is described by \xt ei 

The epmides «»t formulae IlA and JIB can then be utiii/cd to 
prepare tne chirai compounds ui formula I 

Compounds ot formula I where K* * IXV >jR* t an 1* prepared 
from compounds oi formula ! wherr k < „ h>lro,v b, .rraimcn: *,* an 
aciii chloride nt inrniuia 
XV 

■n the present ,.» a ba.e caulvs, wh a , ,, vrilline „, trir!J „ iaimnr 

All other compound, wi lormuU I nuv iv prepared b\ 
.mHhfkai.on ol the procedure , dossed hrrcsn as known ox ,w Mulicd 
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in the an. The in.ennedia.es used to prepare compounds o. formula I are 
described herein or may be derived from known compounds bv .hose 
skilled uithe an or are commercially available. 

The compounds of the present invention can have asymmetric 
centers at carbons 2-4 of the bicyclic ring. Also, any one of the R-, can 
have an asymmetric carbon. Consequently, compounds of formula 1 can 
exist in diastereomeric forms or in mixtures .hereof. The above desenbed 
process can utilize racemates. enamiomers or diastereomers as stanmg 
matenals. When diastereomeric products are prepared, they can be 
separated by conventional chromatographic or fractional crysalliaauon 
methods. 

The antiischenuc and antihypertensive effects of bewopyran based 
and related potassium channel openers are usually stereoselective. *«„ the 
3S.4R- enanuomer being the more active isomer. However, u ha* been 
unexpectedly found that compounds of formula I are selective 
antiischemic agents " w.th .he JR.4S.cnar.t.omcr being die more po tem 
isomer. The term selective antiischemic agent • means .hat these 
compounds possess little or no vasodilator activity (i.e.. ,„e*e cwnpounds 
have IC» (rat armai values greater than that of the known potassium 
channel acuvator. cromaJulim. Therefore, in the treatment of ischemic 
heans. the compounds of the instant invention are less like'v <o cause 
coronary steai. profound hypotension and coronary undcrpertusion. 

The preferred compounds of the present invemior are those 
compounds of formula I where: 

a. b and d arc carbon aioms: 
X is alky I; 

Y is a single bond or •( )-; 
R' i> aryl or hcicrovvclo: 

R 2 is l.OOR*. CO amino. CO-suMwuted ainiiu. 
NHOX.II,. .MiS(),Mc. NIICONH:. -MKCNCNiNHj. ..rudaxole. 
luran. pyridine. oxa*olc. hydroxy. .NHCO-.ubM.tu.nl amino o. -SOjMr. 
R ' in hydroxy. 
R 4 and R^ ore methvl. 

R J iscyario. -NO?. (Ti. halo, alkyl ,ir tctrazol; imt 
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R 7 is hydrogen. 

Compounds of formula I nay be used as andischerruc agents. , e 
for the treatment of ischemic conditions such as myocardial ischemia. 
cerebraJ ischemia, lower limb ischemia and the like. 

Thus a composition containing one tor a combinauoni of the 
compounds of this invention, may be administered to a spec.es of mammal 
<e.g.. humans) suffering from an ischemic or hypertensive condmon. 

A single dose, or two to four divided daily doses, provided on a 
basis of about 0.001 to about 100 mg per kilogram of body weight per dav 
preferably about 0. 1 to about 25 mg per kilogram of body w«g ht per dav ' 
is appropriate. The substance is preferably administered orallv. but 
parenteral routes such as the subcutaneous, intramuscular, intravenous ox 
intraperitoneal routes or any other suitable delivery system, such as 
intranasal or transdermal routes can also be employed. 

As a result of the potassium channel activating activitv of the 
compounds of this invention, these compounds are also useful in the 
treatment of cardiovascular d.sorders arrt any disorders associaied w.th 
smooth muscle contraction. For eomple. compounds of the present 
invention are useful as therapy for con-estive heart failure, therapy for 
peripheral vascular disorders (e.g. Raynaud s Diseaie). therapy for 
pulmonary hypertension, as anti-anginal agents, as anufibrillatory agents, 
and in limiting myocardial infarction. 

Compounds of the present invention are additionally expected tc 
be useful in the treatment of central nervous system disorders ;e.g.. 
Parkinsonism, as ann-trcmor agents, epilepsy >. .„ therapy tor renai failure, 
.n therapy for unnary incontinence. a> anu-dianheal agents, in therapy lor 
pre eclampsia, dysmenorrhea and premature labor, for the treatment of 
male impotence, as well as for the promotion of hair growth le j, in the 
treatment of male pattern baldncsu. and as ami asthmatic agents. 

The compound* of this invention can alw oc formulated in 
combination with a diuretic such a% chiorothiaadc. hydrochlorothwndc. 
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musolitnine. bumetanide. triamterene, arrulonde and spironolactone and 
a.a of such compounds, angiotensin convening enzyme inhibitors such 
as captopril. zoienoprii. fosinopril. enaJapril. cennopril. cilazopril. 
delapril. pentopril. quinapril, ramipril. l.sinopril. and salu of such 
compounds, thrombolytic agent, such as ussue plasminogen activator 
(tPA). recombinant iPA. streptokinase, urokinase, prcurokinase. and 
anisoylated plasminogen streptokinase activator complex (APSAC. 
Eminase. Beecham Laboratories}, or calcium channel blocking agents 
such as nifedipine or diltiaxem. Such combination products if formulated 
as a fued dose employ the compounds of this invention within the dose 
range described above and the other pharmaceurically active agent within 
it. approved dose range. 

The compounds of formula I. ami combinations thereof, can be 
formulated, as described above, in compositions such as tablets, capsules 
or elixirs for oral administration, in sterile solutions or suspensions for 
parenteral administration, and may also be administered via transdermal 
patch or nasai inhalation solutions. About 10 to about 500 irulligams of a 
compound of formula 1 is compounded with phyiologically acceptable 
vehicle, carrier, excipient. binder, preservative, stabilizer, flavor, etc. in a 
20 unit dosage form as called for by accepted pharmaceutical practice. The 
amount of active substance in these compositions or preparation, is such 
that a suitable dosage in the rang indicated is obtained. 

The following examples and preparation* describe the manner and 
process of making and using the invention and arc illustrative rather than 
limiung. It should be understood that there may be other embodiments 
which fall wuhin the spint and scope of the invention as defined by the 
claims appended hereto. 
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Example I 

py™^, )pfc „ ylamino)3crtic add. „ W ™ h > l ' Wi *<°o. 



■COOEt 



Mt 



A loluuon « 3.J dihydro.2jKlimoh,|.l 4™,. m k. 

concentrated to rive an «ii n,.k o'Sanic solution was 

give an oil. Flash chromatography on silica »i -i 

. * e »« ! "wxanesil.l0)gaveafoain(450mgj Trin™,,^ • .. 

hcxancs gave U*uUe product ,400 mg 53*1 . 
144<>r a— i . . m * <3J *>«> colorless soUd. mo 140. 

• 44 c. Analysis calculated for Cr**.M-*>.. C (qa* „ . , 

20 Found: C. 69.22: H. 6.37: N. 7.2* " ' 7 36 " 



Example 2 

^• ,ra "H(6^y a no.J^ihydro..Uhvdro,v.2.2.di me , n v, 2 „ , 



•COOEl 

uCu 
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A. i laS.ds)-aaJb.Dihydro-2 J.dim«!hyl-2H^xirena- 
(c]( 1 Ibenzopyran^orbonitrilc 

The mlc compound was prepared by the procedure described by Lee cl 

ai.. Tetrahedron Unas, 1991. 32. 5055. 

B. <3S-lraiuM<6^yaix>.J f 4-dihy^^ 
l*benzopyran-4-yl)phenytairanolacttic acid, ethyl ester 

The title compound was prepared from tte title A compound and N- 
phenylglycinc ethyl ester by the same procedure as described in Example 
I. The product was purified by flash chromatography on silica gel eluting 
with ethyl accute/hexanes (1:10) ;o give a foam which was triturated with 
hexanes to give the title compound as a coloriess solid, mp I82-183*C. 
Analysis calculated for C 22 H 24^04-0.24 H^>: C. 68.69; H, 6.41; N. 
7.28. Found: C 68.57; H. 6.28; N, 7.40. (a) D * -100.3 (c = 1.08. CDClu 

Example 3 

(3R4iTOM(6^CyanoO,4^ihydro-J-hyo^^ 
beniopy ran -*-y|) P benyiamino lace tic add. ethyl ester 



A. i laK<B>-ta.7b-Dihydro-2 J-dimethyl-2llM»irenn. 
(c][ 1 ]bciizopy ran-6-carbonitrile 

The title compound was prepared by the procedure described bv I 
ai.. Tstrahrdrnn / .* ffrn \qq\. 32. 5055. 




/—COOEt 
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••benxopyran^Oph,,,,,^,^ ac|d> ^ meth "- 2 »- 

The utlc compos w a , prcpared from lhe ^ A com 

Arty* ca] CU .a*d for C 22 H 24 N ^.37 H 2 Q: C.68.26: H. 6 44 N 
7.24. Found: C. 67.91; H. 6.04: N. 7.59. ,a, D - . 97 . 2 , c a0 . ^ 



Example 4 

«rans.l(6.C.v a „o.J.4^ihydro.3-h,dro,v.2 J .di mrthvl . 2 „. | . beBio . 
p»ran^.y|)phenylaminoJaceiic acid 



M« 



Ml mmp,. , he lltle compound Qf EAmple ( , jn 

,hree hou " as ,he * mpenture to * * £ H 

wa, d,«u*d w,,„ c,hy. aceu « a „d „ tr3Ctcd wjlh ^ , ^ 9 m " w 
combtned aqueou, fr a C «,o„ S wcr, aodif.ed «,* 10% otnc ac.d ,o p|, 3 
««c«d wi, h ethy, a ccu,c. The o, Panic (r3CI|ori w „ J£ ^ 

65 C An»iy«,calc«| a ,edfo,C s H M N>r)^,., ll |,0: <• h , 7 „ „ 
575-N.7Q, iWC.,,77n ; H.5 W ,:N.S(K, ' 
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Example 5 

b«izopymi-4.WM4.nuorophenyl)amjnoUcetic acid, ethyl «ter 



cooct 



--Ov 



A. N><4-FIuoraphcnyl glycine ethyl ester 
A solution of ethyl glyo*ylate (2.47 g. 0.024 moh ,n Udichloroeihanc 
(30 mL) under argon at room temperature was treated succesiveiy with 4. 
fluoroanihne ( 1.80 g. 0.016 mcl). sooium tnacetoxyborohydride (5.12 g 
0.024 mol) and aceuc acid (1 mL). After stirring for two hours, the " 
mixture was concentrated, dissolved in ethyl acetate and washed 5* 
sodium bicarbonate, water and onne. The dried (anhydrous magnenum 
sulfate) organic solution was concentrated and crysulliied from 
«her/he*anes to give the title product (2.07 g. 65%) as a colorless solid, 
mp 72-73'C. Analysis calculated for CioH|jFN0 2 ^).07 HjO: C. 60.54; 
H. 6. 16: N. 7.06: F. 9 58. Found: C. 60.75; H. 6. 1 5; N. 6.%; F. 9 13. 

1.; 

i * 

B. l3R ^wH(*-Cyaiio.J^di|iydro.3.hydroiiy.2J.dime»liy|.2i|. 
20 l beiKopyr«n^.»IM4.naoropheiiyl» a minoIacttic acid, ethyl ester 

The title compound was prepared from the title A compound and f laR. 

cisi.|a.7bKlihy<lro.2.2-dirnethy|.21lo»irenn.|c||llbeniopvTan.ft. 
earbonitnle (the title A compound of Example 3i by the same procedure a> 
described in Eiample I The product was purified by Hash 

25 chromatography on »il,ca gel. eluiinc w.th eihyl xetaie/hexanes ( 1:12) to 
give a foam whtch was crystallized from ethyl aceute7he»anes to provide 
the title compound as a colorless solid (297 mg. 37*-, n p 195- 197*C. 
Ar.aiy<i< calculated for C : ;HnFN:() 4 : C. fth.32; II. 5 H2; N. ? 0.V F 
4 77. f ound. C. f« 25. M. 5.7X. N. 7 m. F . 4 H7. |u|«, - .60.(1' « . » 5H 

30 CDCI .1 
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Example 6 

(JR-«ran,Hr6-Cyano.J.4HliU,dro..Vh ?d rox y .2J.dim«h>..2H.l. 
^Pyrw^ylH^hloropbenyltominolacetic add. ethvl ester 



c, ~(^ ^-cooei 

M« 



A. N-(4.Chlorophen*l glycine ethyl ester 
The Ml, compound was prepared bv the same procedure as desenbed >„ 
Ewmp'e 5. pan A. The product was crystalled from ether/hexane, ,o 
g.veacolorlerssolidtl.71 g. 52*). mp 93-95'C. Analvs.s calculated for 

CoHitONOv C 36.2!: H. 3.66; N. 6.36: Q. 16.59. Found C 5610 

H. 5.65: N. 6.44: a. 16 7« 

15 B. ,3R ^H(e^>ano-3.4Hlil,ydro.3.hyd ro ,y.2J.dlm.th,|.2H. 
l-beiuop„ 1U i- l . y i )( 4 Khtoropheny| , ami|lolacrtic aci ^ e|hy| ^ 

To a m.xture of ( laR-c»)-la.7b-dihydn,-2.:-di» n «hy|.2H.ox tf eno- 
IcH l lbenropyra».6<arbomtnle .200 me. 1.0 mmol. the tide A compound 
of Example 3). N-<4-chlorophenyl)glycine ethyi ester t250 mg. 
20 |.|7 mmol. the title A compound) and magnesium perchlorate (225 me 

I. 0 mmol j under argon at room tempera.ure was added aceton.mle 
(0.4 mLi. The nuxture wa» stored a. room tempera.ure for three davs 
The e.hyl acetate d.luted soluuon was adsorbed onto ccl.te and flash 
chrcmatographed on «lic a gel. elut.ng w,,h ethyl acetateAexanes ( I P ,,o 
g.ve the product as a foam 1210 m,, Triiunuon w,, n hexanes pave ,he 
.ale compound . 195 mg. 47^,. mp , 7, 5- 17, ,'C. Analvw calculated 
for C ; :H : ,C!N : 0*: C. 63.69: H. 5 59. N, 6 75: CI. S.SS. Found- C 
63.52. II. 5.41. N. (, 43. CI. X 26. |u| D . . |(, 5 2" (c . II 40. CDt'lu 

W» 
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Example 7 
U^trajisH^CyanoO.W^ 

benzupyran-4.ynpbenylamino|acetamide 

/-conn, 

A mixture of (3R-transH<6-cyano3.4^ihydro-3- 
2H ■ l-beniopyran-4.yl)phenylamino|iicetic acid, ethyl ester 1310 mg, 
0.81 mm©!, the title compound of Example 3) in methanol (1 mL) was 
treated with 9.5 M methanol* ammonia (2 mL). After stirring at room 
temperature for 48 hours, volatile* were removed n vacuo to g< ve a solid 
which was tntuiated w,th hexanes to arford title compound <2Kfi mc. 
100*) as a colorless solid, mp 236-238 *C. Analysis calculated 
C20H 2 tNiO,^22 H2O: C. 67.60; H.6.0H: N. 1 1.82. Found: C. 67 6* H 
15 6.05: N. 1 1.77. \a}^ « *90 .2° (c - 1.14. 10:1 CDClj/CHjCN). 



10 



Example S 

(3S-t«iw>.J^Dihydi^3.hydroxy.2^.dimMhyM.l(4.phe«y«.2 
20 th*»^yl)aminol.2H.|-beniopyran^arDonitrile 



25 



n YyV h 



The tntc compound *a* prepared from 2 amino.4.phenylihia2ole jnd 
'laS-us».la.7b dihvU/o 2.; dimethyl 2H oMrcno u||I|heniopmn 
caibonitnlc line title A compound <>l Kxample bv the procedure 
described in F.»a»nple I. The residue * js, puntiej bv H»*h 

* 4 



t 
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chromatography on silica gel (25% cihyl acetate m hexanesi to yield a 
light yellow foam which was crystallized from ethcr-hexanei to provide 
the tide compound as a light yellow solid, mp 203-204°r Analysis 
calculated for C 2 iH|9N ? 0 2 S: C 66.82: H. 5.07; N. 1 1.13; S. 8.49. Found 
C 66.83. H. 5.14; N, 10.98; S. 8.54. |ai D =. -31.4° (c * 0.5. MeOH). 



Example 9 

<3R^r*w>0,4-Dihydro-3-hydroxy.2^ 
thiazol) I Hmino)-2H- 1 -benxopyran*6-carbonitrile 




The udt :orn;ound was prepared from 2ajrano-4.phenylthiazole and 
\ laK-civ - :i,7b-dihydro-2.2 cUmethyl 2H oxireno-|cH I Iben7opyran-6- 
caroomtr ic (tit utle A compound of Example 3). by trie procecure 
dc*cnb« in Etampk 1 ^ gixe the utle tompcund as a light yellow solid, 
mp 200 202*C AnaJy us calculated lor .C21H ;<>N}0 
S:C.66.82;.H 5.07. N, 11.13 S. M9 Found. C. 66,61: H. 5.12; N. 
!0.*4; S. K.64. [<i| c « ^3 1 .7* (c * 0*. McOH> 
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Example 10 

..IWH. I-I>™«P,™» J.,l|pb«„ >1JmilH))raic ^ Mj> ^ 

... G^"**- 

A mixture of <3R-txa«sH(6-c y ^3.4^hvd n >. 3 -hyd,oKv-2.2^ methv , 
-H- l-bcMopyian-4-vl)phenylamino|ac«ic aad. ethvl ester , 420 mg ' 
1 mmol. the tale compound of Example 3). sodium az.de < 190 m . ' 
3.0 mmol ) and ammon.um chlonde ( 1 50 mg. 3.0 mmol , i„ 
d^oiy.fonrunude ( 1 mL, under argon was he,«d H5«C for ,wo davs 
The reacuon rruxrurc w„ lhei , ^ |nM . ww (5Q ^ ^ 

cU,yl a =eute,3,IOO m L ) a IWl washedw 1 U 1 w, ttn 3KlOOmL ) After 
lonng over anhydrous m,g„«,„m sulfate, the solvent w« evapofatert 
and the rescue was purified by flash chromau, gnp hv ,5* methane, in 
OKh.orometiur*, to g,ve ,he „Ue product « TOO mg. 64 *>. This matena. 
was combtned w,,„ another batch of the same product and 
rrchrorra^gnphed on silica ge. ,5% methanol in dichloromethane, The 
product w„ recrysUUzed from isopropyl ether-hexanes to give OR- 

^M- l N-|3.4-d l hydro-3.hydro,y-22.dime,hy.-6-(.H,e«zo.-5. y .,-2H.l 
benzopyran-a.yllphenybm.nolaceMc ac.d. ethvl esttr . mp 1 30- 1 33* 

^T^** t0rC - H ^^rO: C. 6..7, : H. 6.O.; N 
16.35. Found C. 61.85: H. 6 13; N. 16.21. ;« D p . ^ 2 .4- .„ 
CDChi. • 
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Example 1 1 
(3R4raitt^2[N^6^yano-J.4^^^ 

bcnzopyran-4-vl)phenylafnifM>)-N-«(hylacetatntde 



The tide compound was prepared from <3R-transH<6-cyaiuv3.4Ki:hy ^ro• 
3•hydroxy-2^-dilT«myl-2H-^ben2opyTan-4-yl)pte^ aCK i 
ethyl ester (the title compound of Example 3 1 and ethyl amine by the same 
10 procedure as described for the title con^xjund of Example 7. The product 
was triturated' with hexaies t^ give the utle compound av a colorless solid. 
mp213 215°C. Analysis calculated for C^HjsNiOj: C. 69.64; H. 6.64: 
N. 11.07 Found: C. 69 31. H. 6.33; N. 10 %. |ab « *76.6° <c ■ 0.47. 
CDCh). 



Example 12 

(3R-ti^iu»0,4.Dihydn>-3-hydroxy*2*2-dimethyl-4.|N[2-U* 
pym>lidinyl)-2^xoethyl]phenylamirK)|-2M- l*rMfnzopyran-6- 
20 carbonitrilv 



The utle compound was prepared tfom (3R- trans M<'>-CYano 3.4-dihydro- 
25 3 -hydnuv - 2.2-dtmeihyl 211 I !<*nmpvrun-4- v| tphrnvljnuntiljcctu acul. 
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ethyl esier (.he ude compound of Example J , and pyrrolidine bv Our ^ 
procedure as described for the ude compound of Example 7. The poduct 
was tnturaied with hexanes I > me the mle compound u a colorless solid, 
n.p 222-224°C. Analysis calculated for Cz-jH^OvO |7H 2 0. C 70 55 
H. 6.75: N. 10.28. Found: C. 70.61; H. 6.76. N. 10.22. |afo - ~»5 6° (c * 
0.78. DMSOV 



Example 13 

(3R-»riiu>-3^-Dihydro.3-hydro«y.2a.dim«byl^.|N|2-(4- 
morpholin yl >-2-oxoethvl | pheny laimiM>).2H - 1 benzopy ran-«- 
carbonitrile 




The utle compound was prepared from(3R-transi-|(6-cyino-3.4^1ihydre 

ethyl ester (the title compound of Example 3> and morpholine by the same 
procedure as described for the i.tle compound of Example 7. The product 
wis mtuiaicd with hexanes to give ihe atle compound as a colorless solid, 
mp 229-23l°C. Analysis calculated for CijHrNiO^^i.inihO C 6X 17 
H.6.47:N.9.««. Foun-1: C. 68.29; H. h.46; N. V.X2. |u| 0 , U » 

1) 71. DMSOi. 
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Example 14 

(JR.tran5i-(N.(6.Cy a «>.J^-<iih y uro.J.|,.*dn«,.2J.(lim«bvi.2H.| 
be n iopy W -i-.vl ( phen.»l a mi,,o]-S.<2.fur a „v| m e,hyl, a ceUniide 

<yArb 



The ytle compound was prepared from OR-wni.-KS-cvanoO.a.dihydn,. 
3-hydn,xy-2J!.dime.hylOH.l.bcnzop > T,r.-4..v., ? h CT yl WJno , Ke ^^ 
ethyl ester .the title compound of Example 3. and 2 furanv!meU, y | ^ 
by the same procedure as desenbed for the mle compound of Example 7 
The product was obuined a* a colorless soi»d. mp «?.. i(X>"C. Analyse 
calculated for C25H; 5 N,O 4 .0.25H:O C. fch.lW: H. 5.89; N. 9 64 FoU Pd 
C 68.73. H. S.9X. N. 9 42. = U = .129. MeOH. 



example 15 

(3R^r.r.„-[NW6-C.v a no-J.4-dihydro-.Vbydn„.v.2^di^h»l.2IM. 
b«f2opyran^y1)phenyl a min«|A.(2W4.morphotayl,elhyl| a c*umide 



' II ' 



The title compound was prepared :rmr. , I- '.-t van,. . •,..!.<;,»»<„„. 

Vhv flf oxvO-.d,methy|.:i|.|.i )Cn , 0 p V . JI ,.^ v ,, r ^ nv , wiino|Ket)cKid 
c.hvl e«er .the title c»mp,, uw | „, | Ajmp , c , : 4 . lllllrT>hoiinvlcIhv| 
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»« by the some procedure as described for the title compound of 
Example 7. The product wa, obuined as , co.or.es, solid, ^ 20I-204T 
An*iy,„ calculated for C^H, ;N ,0 4 : C. 67.22; H. 6 94- N P06 
Found: C. 67.09; „. ,,,; N. , |o|o . ^\ ( *Zh, 



Example 16 



10 



15 



20 



^Wro-J.hyd„»y.2^^ 

\=/ N OH 
Us 

A. N -M-««orophen,1^2.bvdro».2.m rt hy. P ropy|)ami n * 
A mixture of 4.f1uoroaniline « 1.12 g. 10 mmol) and isobutene oxute 
(0.70 g. 10 mmol) was heated in a sealed tube at I20*C overnight The 
resultant oil *« purified by flash chromatography to give ,he litle 
compound as an oil ( 1 .20 g. 55%). 

B. <^-«nu»)^((4-n U orop^y,, ( 2.hydro,,.2.m«h,»p,„p y o. 
amto»|O^lliydro.J.h,«lwy.2j^i Im , hv ,.2,,.,. beni0 
carbonilrile 

THe uUe compound «» prepared from mle A compound and , | a R. cls) . 

(.he utle A compound of E« 3 mple 3, by me procedure described in 
Example I. The proauc, w, s obuined « a „ a.norphou* solid, mp 70'C 
Mo • «.8 * , c - I, CUCh). Analysi, calculated for C^H„NV) ,R> X 
,0,UCne: C MM - »t6-'l:N.*.W, Found: C .i«: 72. 

N 4 6.39. 
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Example 17 



A. N.<4*Ruorophrnyl)-N.<2hydmypn>p^^rame 

The title compound was prepared from 4-fhofoaniline and R-propylene 
oxide hv the umc procedure as described for the title A compound of 
10 Example li. The pr •« was obtained as a colorless solid. 

B. (3R.(3a«4bi 1 M(4.n«MMrophenylH2-bydmyprapylK 
*n^|0,4wtihy<Jro-3-h>dro\y-2^irn^ 

carboaitrile 

1 5 The title compound was prepared from title A compouaa and { laRcish 
I aJb-dihydro-2 J-dimethyl-2H-onueno-|cl[ 1 Jbenzopynn o-car bonicile 
(the title A compound of Example 3> by the procedure drscr bed for the 
title compound of Example L The product was obtained a.« an amorphous 
solid, mp 73°C Jalo - - 64.2 • fc - i. CHClj). Analysis calculated for 

20 C 2l Hj3N^)3F-0.73 HjO: C 65.59; H. 6.44; N. 7.29. Found: C 65.40: 
H. 6,30: N. 7.48. 
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Example 18 

(3R4r««».((6.Cya n o.J^ < lihydro.3.hydrotMJ^i IB eihy|.2H.l. 
b«uopyr«ii-».yl)(4-m«i,!.2.thlaiol,l)a«ii»)acttic acid, ethyl «»er 



A. (^rw>0,4.Di»ydro.J-|iydro«y.2J^Uiiielii,|-».j(4. m eihyl- 
2^lllaIolyl)alllino^2H.l.benropyraI^^<arboojirUe 

The tide compound v. is prrpared from , laR-cis,.| a .7JHlih ) dro-:^. 
«liniethyl-2H^x«noMc|n|benzopynn-6Hrartonitrile (the title A ~ 
compound of Example 3i and 2 a mino-4-methy|.thi«ole bv the procedure 
described for the tide compound of Example 1. The residue was pun f:ed 
by a flash column to give a colorless soiid (730 mg. 5S%). 

B. <^"M)K6-Cyano.3.4^ihydro.3.liydroxy.2J-dli rt «hv|.2H. 
I-bttBopyran^ylK^raethyl^^hiaxolyltaininoliicetic acid. nhvl ester 
A solution of title A compound (620 mg. 2.0 mmol) and ethyl 
bromoacetate (0.24 mL. 115 mmol) in dimethylformamide (4 mU was 
«««ed win potassium carbonate (300 mg. 2. 17 mmcll. The resultant 
reaction mu,ure was surred at room temperature overnight and poured 
into saturated sodium bicarbonate ( 10 mL). The aqueous solution was 
extracted with ethyl acetate C a 40 mL); combiner" organic extracts were 
dried over sodium sulfate, and concentrated in vacuo. The residue was 
purified by flash column chromatography to g.ve an oil which solidified 
upon vacuum drying. The solid was washed with pentane to p.ovide a 
colorless product 1 1 10 nig. 14-*). trip 83°C. [u| D . .J3.2 • (c - I. 

MeOHi. AnalysiscaJcuUtediorC;oH:iNiS04.|.3l HjOtC. 56.51. 
H. 6.07; N. 9. 89. Found; C. J6.X1 ; H. 5.96: N. 9 59. 



30 



10 



15 



20 



23 



30 



29- 



2132766 

HA 641a 



Example 19 

! 1 3 ^lT^ N * <2 ■ BeM0 ^ y,KN • a -• dl ^ h "^^ 1 '^'«M.4. 

d,hvdro-3.h y dro.^2J^ iinHlly , 2n . 1 ^ nMpmn ^ |w J e 3 ' 4 



N 0%ta 



"eft: 



A. <3Rwraiu)0.4-Dihydr<M.{(UKlim«h<«mhW» a i B »o|.3. 
hydroxy-2^-dimrth>l-2H-l-b«nznpyran-6^rtK)«lriW 



A mixture of (UR.ci s ,-U.7tHl,hydio.2J^imeO,v|.2H^«mK>. 
Ic][ Hb«izopyTO-6-cart»n, l rilc ,730 mg. 3.73 mmol. the tide A 
compound of Example 3). dinghy. ammoacetal i U mD was heated i„ a 
sealed tube at 75'C for two days. Be reacuon rruxotre was punf,ed bv 
flash column chromatography (ethyl acetate and hexane. 1:1) * glve , 
colorless oil ( 1 .0 g. 90%). 

B. ,JR ^^^lN-<^BenloxaIolyl)-^•. ( 2J-diIn«^*o«y«l|y l) . 
carboaitrile 

To a solution of tide A compound (360 mg. 1 . 1 8 mmol) i„ 
dirnediylformamide . 10 mL. at 0'C under argon was added sodium 
hydride ,60* in o.l. 100 mg. 2.3 mmol,. The suspense was suned a. 
0»C lor 55 minutes an.1 then treated with 2-chlorooenzoxa«le . I40 U L 
1. 18 mmoi) viaa synngc. The reacuon mixture was snrred at fTC for 30 
minutes and poured into saturated ammonium chlonde. The aqueous 
solution was e.Wcud w„h ethyl acrtate; the combined organ* extracts 
were treated w„h acetic ac.d ,0.3 mLi and stured at room temperature 
overmght. The resultant solut.on was washed w„h sod.um bicarbonate 
dned over sodium sulfate and concentrated ,„ vacuo. The rescue wav ' 
P unf,eU by Hash column rhromatof-phy ,3:1 mixture „f hexane and ethvl 
acetate) ,0 gtve an o,l. wh.ch ion.«d a loam upon vacuum dmng 
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(300 rug. 60* k mp 66°C ia| D - *35.8 °(c » L McOH), Analy* 
calculated for C23H2sN 3 O 5 *0.33 KfhOA* toluene: C 66.46: H. 6.24 
N. 9.01. Found: C 66.47; H. 6.21; N. 8.81. 



Example 20 

<3IUrans>-4-lN-{ I J-Dihydro - 1 J^kwo-2H.i$mndol.2.yl)«<|iyll. 

2 J^imei hy!*2H- l*bentopyran- 

6-carbonitrile 



NC 




A. N.{lJ.Dth>dro.l3-dioKo-2Hnsoift^-2-yl)e<hyll-N- 
pben via mine 

1 5 A solution of N-phenylethylenedianune ( 10.0 g, 73.4 mmol) and phthauc 
anhydride 1 1 1.42 g, 77. 1 mmoh in toluene was heatrd at r*rtu * while 
removing water aratroptcally for 18 hours. The rtacuon mixture was 
cooled to room temperature and washed with 2,5% hydrochloric acid 
solution, saturated sodium bicarbonate solution and brine. The crude 
product soluoon was dried over magnesium sulfate and the solvent was 
recovered under vacuum to provide the tide product 1 12.03 g. 61 %) as a 
yellow solid, mp 100- 102°C. MS: (M+Nmr@ 267. 

B. <3R*tramM-[N.|IJ.Dihydr^ 
25 ?l>e4nyl]phenyUiTOiw|0.4.dto^ 

benaopyran-t-orbo-nitrilc 

The title compound was prepared from title A compound (6,62 g. 
24.85 mmol) and «^<is, la,7b-dihydroO.: dimcthy|.2H-oxi;eno. 
|cl(llbenzop>Tan.6K:arbonitnle (5 0 g. 24.85 mmol. the title A compound 
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of Example 3 > bv the procedure a , ^ 

Exan»ui tv escnbed for ^ compound of 

Example I. The crude product was purified bv flash rh 

»Hca ge. e.uung w,* hexane/xeu,^ m «o - 
<7-87 g .67%>. mp ISO-lMxTaTr ; in.f Vd,0W$0,id 

JmT ^ " "30: C 71.4* h 3 *. N 

8 93. Found: C. 71.54: H. 5.49; N. 8.88. " N ' 



Example 21 



15 



20 



25 




To a solution of the utie compound of E**^ 20 (4 5 «M 0 6* > 

(, °° mL) 31 ««"P«ture was added a max.ure of me«hvl 
hydranne (50 mi.) and ethano. ,50 mi., The reacuoa 

^ recovered under vacuum and the residue *as parunoned betwej 

" ,Ura,ed bicarbona^ soluuoo The cZT 

3^/; :r to *- - — «3.57 g . 100 %> , hlch 

*« crystalled from isoproovi ethr-r^hvi . 

„ . , „ ■•— v-ni_n). Analysis 

calculated forC->oH^i\i0^i n .-. 

7 - 81 ' N ' 10 55 Fou "* C. 67.Hl: H . 7.38: N. 10.18. 
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OR^r TO )- { (W:yano.i.4slihydn>.3.fc,d ro x y .U.<li««ivl-2H.| 
M*n»pyr«n^.y|)phenTtamino|butyric acid, ethyl ester 




The utle compound was prepared from 4-<N-pher, y iarnino,-burym: acid 
(prepared according to literature methods) and ( IaR-ci$Ma.7tHlihydro- 
2 J-dimethyl-2H-oxireno-|cK 1 Ibenzopyran-o^arboniirile {the tide A 
compound of Example 3) by the procedure described for the ude 
compound of Examp* 1. The product was tnturated with nexanes to v.eld 
an otf.wh.te solid, mp 109-1 10«C. [a| D = »4|. 8 « (c =0.92. MeOHt. ' 
Analysis calculated for C^HmNjO^W H;0: C. 70 28: H. b 93 
N. 6.83. Found: C. 70 J 1: H. 6.SI: N. 6.80. 



Example 23 
<JRM ra n^3.lN.<6-Cya«>0^ 

benaopyran-4.yMpheaytaininoipropanoic acid, ethyl ester 




The utle compound wai prepared from MN-phe.) lam.no .-propanoic aod 
(prepared accordmg to l.tcrature method*, and . l 3 R-c l v».| J .7b-d.hvdro- 
15 : J^meth>!.2H o„«no-|c|| 1 Ibeniopyran-cwarbomtnle (.he title A 
compound of Example 3) by the procedure devnbed for the title 
compound of Example 1 The product *a, tn.untcd u„h hexane, to v.eld 
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«o^so lid . mp6( , 62 . c . Ia|D _ J04 . ((:=O8 
Analym calculated for C-.iH-v.nt ^ ^ . MeOHK 
Founcl: C 69.75: H. ' "* C * ™. 



yran-^rbooitriie 




A santd soluuon of S-.midozolccarboxaldchvdc ,4^1 a „ 

N. 24 (IX Found C 77 w ^ ' ' ftH & 
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B 



(ell Hbcnropynn-^artomoiJc ,792 mg. 3.93 mmol. the utle A 
compound of Example 3) in aceton.tri.e ,4 mU w M ^ ^ ^ 

COmpound (62 ° m ?- 3 62 mmol) followed bv anhydrous COCh 
(46.5 mg. 0.36 mmol). The solution w« Mirred for | g hours at room 
temperature. Addition*] COO; »as added over an 18-hour period The 
nature was added to ethyl acetate < 100 mL) and water , 100 mL, The 

^ WlShed Wi,h bnnC ' 100 ^ over magnestun, 
sulfate and the solvent was removed i„ I0 pve . whlIC 

wa, punned by flash chrooutographv on stiica gel (25% etnv, acetate ,„ 
hexanes,. The product was re<rvstall:zed from chloroform-'hexanes to 

^\n~ eSS S ° Ud (37 ' "* 24 * } - 259 - 260OC '^nks at 
'40-150-O. |afo = H6,--,c = u. 3I .McOH, Analvs.s caicula*, for 

C K H r N 4 O;.0.94H^: 0.67.51:^6.15:^,4.3:. Few C 67 ^ 
H. 5.82; N. U.08. ■»-«-.o7..3. 



Example 25 

20 <»^r»n,^[2^Ac e tyto ff ^«hylJ P h M vta niillo ,.j, 4M , ihvd ^ 
«ydn» y .2J^nKthyl-2lf.|.b«iiiop,rai l ^l<,rbo ril hle 




The ..tie compound was prepvcd from lhc mle f q . |e ^ 

by • standard procedure usmg acetyl chlandc m pvndine and 
dKh.o,ome,hane. The product « obuuned as a colerteu sohd. mp 217. 
.18 C. lab-.MV.c , ,<. nMH) Anahs,, calculated lor 

c>:H : ,NtOw):i , ljU . Ci6K . us . H 6wt; N 

M. 6.74; N. 10.73. 
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Example 26 

<3R-lrans>-[2-(N^6-Cvano.3 4-di!iv,wr k a 

, . ^T« H >.^4Hijftyd l ^3-h.vdrox r .2J.diineihy|.2H.l 

5 betuopyrmn^ynpbenrtafninokihvlhi, 1 



irea 



M 

/ ft 



by . sundard precede us,ng m^Wsi.vhsocv,^ m K ^ 

^l^r 0bam « " » — i W 214- 

-15 C. iafo = *59.2' .c = i.04. DMFY AnaJv« s caicttlaied for 

Ci,H^N 4 O,H».03 HtO: C. 66.20. H. 6.37; N. U.7C. Fourf • C 66 10- 
1 1. 6.29: N. 1 4.80. " 66 1 °- 



Euople27 

(3R4ransi-N.I2.lN^».Cy aft o.J.4Hlih y dro.3.|,vdrox y ._ 



yl-2H. 



* 0 



"Xrx: 



TV uu* compound w» prrporcd from ,h« uile compound of Fumol* ^0 
by .unfed procedure u«n f me^^fonv, chi.v* ,„ pyndincnd 

145 C. |„ b . • m . , c . , „, DMF( AnaKMt ^ ^ 
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C 59. 1 8; H. 5.80: N. 9.65: S. 7.50. 



Example 28 



Mi 



NCM 



A. «3R.ira«^N..c y a»o.V ( M [ Nw6< y „».3^i h vdro.3. 
cmrftainidic acid, phenyl ester 

1 •«™°>. the ude compound cf Example 20> and ttpacnylcvano- 
c»*on.rn,da«e rt.,39 g. 1.59 mmo,, in aceu , nimle (5 Q ^ ^ 
reflux temper for two noun, rracfon miw was cooled [Q 
room temperature and partitioned between ^ KeQte ^ , N 
hvdrochlonc actd. The org™ Iractlon WM vparaled ^ ^ 
fncuon wa, ^extracted wtth ethv. aceute. The organ* „trac^cre 
washed w. j, brine, dned over m^,,^ Juifate and . 
prov.de the ink compound as , colorle» gum -.0.14 c , The crude 
material was. used for tne next reaction. 

B. «»4f«^ !H y |JW<yi(ii>Udi 

hj^«y-2^.din«hy«I«.|.b««xo P yr. n ^ y hphe«,Umino|. 
rthyllguanidinc 

Toa ^..ono, the ,„,e A compound ,0 8, c . „> mnx,,, lfl ctMno| „, 
mL, wa> added ammon.un, nydrede (H.5 ml, and naam miMufc 
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«in*d « room temperuure tor 48 hours 71* U | vm w 

N. 18.59. Found: C. 63.K7; H. 6.35: N. lug. 



Example 29 



H 



OH 



TV utle compound w„ pre^ from OR.^M^cvano Uh,, 

by the "me procedure u dewnhed for ' 

MK)»n. Awlym caJculaKd .or C :: H :j S,0^ |7 HO: C r> 3i'* 
H.6.4,; N . 10 . 55 Found: C. 66.29. „. O J: . N . I0 37 - C -" JI - 
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Example 30 

3^h»dro.J-bydro« V "KliM«lhy|.2H-l^^ y ™^ ar|H1Bi|ri|e 

N=/ N H 

A " ^ 4 ^toto|,i t ea»|>.NM(lH^niidaiol-2¥lhn«ifcylJainiiie 

The ude compound was prepared from 4-chloroamline and 2-imidazole- 
carboxaJdehyde by the same procedure as described in Example 24. p^r. 

A. The residue was crystallized from ethyl acetate to afford the title 
tompound (1.56 p.??"*) a* an off white solid. 

B. <3R^rwM.[4^hlort>.N.|(IH-iriudaxol.2.yl>.m«fcyj l . 
p^ytamii»K3^ibydro.3-hydTOy-2JHiin^ 



15 The utle compound was prepared from t IaR c«s,-la.7b-dihydr>2J!. 
«limethyl-2H-oxiftno 1 Ibenzopyran^artwniirile (the title A 
compound of Example 3j and the title A compound by the same precede 
as described for the title compound of Example 24 The residue alter 
work up was punned by column chromatoenphy (40* ethyl acetaa in 
hexanesi to afford the title product i I9H mp. 28* ) a* a white sold, mp 
266-267*C<,oltensat 160»C! |a| D - .40 8» , c . „ .36 .McOH, Analyv , 
calculaied for Ci^nClN^) 23H.O C. f.3.9*; H. 5 24: N, l .V5c: 
CI. B.5* Found C. 64.37. H. 5 29; N. , j.I7. CI. X.24 
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Example 31 

(3R4rans^4-t4.Fluon>.N.l( lHHiMdaxo*^yt)meihyl)pb« 

3*4^hydro-3-hydrov-2^ifn^yt.2IM^ 

mooo hydrochloride 



M 



5 




A. N-<4-Fluoropheh»yl>-N.{i lH-in*daxo4-2vl;m*hv|]ai»jw 
The title compound was prepared from ^nuoroaniline and 2 -imidazole' 
carboxaldchyde by ihe same procedure as descnoed in Example 24. pan 

10 A. The product was obtained as a ugh: y»Uow solid (4.H4 g. 955,, 

B. l3R-trans^(^nuoro-MUHHirod^ 

aiau^K3^i^ydro-3-hydroxy.2^.dimethy|.2H 
arbooitrile. mono hydrochloride 

1 5 The title compound was prepared from ( laR<xs>- laJb-ojhydro^- 
dmTcmylOH-oxtrcno-icll 1 Ibenzopyran-o-carbonitnic (the utle A 
compound of Example 3 ) and the txtie A compound bv the same procedure 
as described for the utle compound cf Example 24 The colorless procuct 
(643 mg. 4 J*Mmp 252-253 °C. decomposed* in meihanol was convened 

20 10 its hydrochloride by treatment with hydrogen chlonde pas in dicxane 
The solvent was removed and the residue was dissolved m water (20 ttJLi 
The soluoon was filtered through a Whatman 0.3 Urn cellulose nitrate 
membrane iV'-cr and the solvent was removed by rrteze drying to after* a 
wtutc lyophilai: |u| D » .23.3" tc * 0.61, NfeOHi. Analysis calculated 

2< for C23H;iFNi02<HCI-I 39H : 0 C 5H 35; H. 5.29. N. 12.37 G. 7.g} : 
F. 3.79 Found- C. 5M 76: H. 3 12. N. : 1 %. CI. 7.51. F. 4.20. ' 
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Example 32 



<JR4iwM-(N-<3-FurMylni^ 



A. [N^3Tumylrneibyl^N.pfeenytarnin« 

A mixture o< aniline i I .89 g. 19.6 mmol) and 3-furaldehyde (2.50 g, 
26.8 mmol) in 1.2-dichloroeihane ( 100 mL) under argon ac 5° was treated 
with sodium tnacetoxybwohydridc (5.65 g. 26.8 mmol) and acetic acid 
( 1.5 mL). The reaction mixture was stirred at room temperature overnight, 
concentrated in vacuo and the residue was diluted with ethyl acetate. The 
combined extracts were washed with satuinied senium bicarbonate, dned 
over MgS0 4 and concentrated. The product was purified by Hash 
chromatography on Mlical gel (Hexane/EtOAc (20:1) to yield the title 
compound (3.31 g, 98%). Anaiyiis calculated for CuHuNO: C.76.28; 
H. 6.40; N. 8.09. Found: C 76.58; II. 6.46: N. 8.33. 

B. <^TOM-lNM3.FttiwylmHl^l)p^ 
J.Mro*y.«-dim*byWH.l.b^ 

The title compound was prepared from < laR*cisMa.7b-dihydro-2.2* 
dimethyl-2Hoxireno|c|| llbeniopynno-carbomtnle (the title A 
compound of Example 3> and the tale A compound by the same procedure 
as described for the tale compound of Example 1. The product was 
obtained as a colorless solid (0 83 g. 51%). mp 63-67 *C. |u| D . .n5.2 J 
lc-0.71 McOH). AnaJyiiscaJculatcdfor C:3H2:N2Oi«0.25H;O; 

C. 72.90; M. 3.98; N. 7 39 Found: C. 72,94; M. 5.93, N, 7.35. * 
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Example 33 
<3R-tiw>.^tNW2.Fur»nylra^ 

hydroxy-2Jdimcthyl-2H.l*benzopy™^irbotiitriie 




A. lN^2-FuranylmHhyl^N-phef>yUmine 

The tide compound was prepared from aniline and 2-furaldehyde by the 
same procedure as described in Example 32. pan A. The product was 
obtained as an oil (3.43 g. 99%). 

B. <^rTOM.|N-<2.Furanylm*M^ 
3«hydrt>xy-2J-diincthyl-2!l*l*benzopyran^<arboiutn!e 

The utle compound was prepared from < laR-cisi- la/Tb-dihydro-2.2* 
dimethyl-2H-o«ieno-|c|1 1 lbcnzopyran-6-carbomtnle (the utie A 
compound of Example 3) and the tide A compound by the same procedure 
as described for the tide compound of Example 1. The product was 
obtained as a colorless solid ( 1.07 g. 72% Kmp 134-I35*C lufe.* 
92.2 (c »0.78.MeOH). Analysis calculated for C^HgNiC)* 0.02 
H2O: C. 73.70; H. 5.93: N. 7.47. Found: C. 73.65; H. 5.63: N. 7.52. 
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Example 34 

(3R4rafuM^N*U4^*Dihydro-2^u2olyl)metbyl)phenyUiiu 
dikydro»3-lty4nny-2J^iine4hyt-2H-l-bea^ 



A stirred solution of OR- trans )-2(N-t6-oaiH>-3.4-<iihydro 
dirneu^yl-2H-l-benzopyran-4-yl)phenylanM^ 
ace amide (600 mg. 1.52 nunol. the title compound of Example 29) in 
dkhloromethane (3 mL) at 0°C under argon v*as treated with trieihy famine 
(254 uL, 1.82 mmoh and methanesuifcnyl chloride ( 1 30 u>L l.67mmol>. 
The solution wti stirred for 30 minutes at -30°C and warmed to room 
temperature. It was diluted with ethyl acetate and washed with water, 
sodium bisulfite and bnnc 1 100 raL). After drying over anhydrous 
magnesium sulfate, the solvent was removed. The oily residue m 
tlimeihylfonrurnidc (SinL) was treated with finely ground potassium 
carbonate and heated at 150°C for 30 minutes. The reaction mixture was 
further stirred for two days at room temperature and diluted with ethyl 
acetate. It was washed with water. 5T> sodium bisulfite *nd brine 
( 100 mL). After dryt-ig over anhydrous magnesium sulfate, the solvent 
) was removed and the residue was purified by flash chromatography on 

silica gel (401 ethyl acetate in hcxanes). The resulting solid was 

recrystaitized from chlorotornvhcxancs to give the title product <490 mg. 

85%) as fine white needles, mp 2lH.220°C. [u|o ■ ♦ 71.K* tc « 0.4. 

McOH). Analysis calculated for CjiH^NjiOi: C. 70,00; 11, 6.14. N, 
5 11.13. Found: C 60,%; H.6.(«;N. 11.17. 
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Example 35 

l3R4r«n S ,.((2.B« U o« lal , l)< ^ cyiIlo . J ^ ihydro>>hv(|TOyW 
dimei»,l-2H.l.b«uop,rM-l,|^ n i„oUc«iic add. ethyl ester 

O N 



A. ,3R ^^H4-Anuno.J,4^h y d ro .3. hydroiiy . u . <liln<th> ,. 
•xnwpy* ai^orbooilrile 

To a solution of ( laR<is). la.7bnlihydro-2 -2slirnethyl-2H.oxirei.o- 
leH 1 lbenaopyran.6-carbom.nle ((2.5 g. 12.4 mmol. the title A compound 
of Example 3) in tetrahydrofuran in a re-seafcble tube was added 
concentrated ammonium hydroxide (2 ml_). The tube was sealed and the 
solution w» he*ed on an o,l bad, at 75'C overnight The restsltan, 
solution w« cooled «o room temperature, concentrated and extracted wnh 
ethyl acetate. The combined organic extracts were dried over anhydrous 
sodium sulfate and concentrated to yield the utle compousd as an oil. 

B. < JR ^^H(6-C,aoo-J^j|,yd ra .3.|iydr«y.U.di»ethv|.2H. 
l-l>enjopyr*Myl)ainiiio|aceUc acid, ethvl eater 

To a solution of <3R.transM.,rnino-3.4.dihydro. J-hydroxy.2.2-dime.hvl- 
-H- 1 benzopyran* carbomtrile (the title A compound) and ethyl 
glyox. fate (2.5 gj in methanol (30 mL) and acetic acid (2 mL) a: OX 
under argon atmosphere was added sodium cywoborohydnde ( 1 5 g, 
The reaction mixture w,» snrred at 0»C for 30 minutes, poured into 
uiurated sodium bicarbonate ( 150 mL) and extracted with ethyl acetate 
The combined organic extracts were dried over anhydrous sodium sulfate 
and concentrated. The reside wa, punfted by chromatography to r ,ve « 
oil. which solidified upon standing (1.8 g. 4K«U 
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C. (3R.lr W ^|<2.B«ioxaxolyl)«4^ ro .3 4 4 Mlih , df0 .3. hydro]|yi 

2J^imethy|.2H-l.b«uopyrM^vlu«inolacttic acid, ethyl ester 

The title compound was prepared from the uuc B compound and 2- 
thlorobenzoxaxole by the same procedure as described in Example 19 
partB. The product was purified by Pa* chromatography on silica gel 
(4: 1 mixture of hexane and ethyl acetate) to pve the title compound „ „ 
amorphous solid (320 mg. 46%). mp -90«C. |oJ D -*44.3'( c . t< 
MeOH). Analysis calculated for CuHzsNjOi-O^HjO: C. 64.6 a: H 
5.58 N. 9.83. Found: C. 64.72; H. 5.45; N. 9.77. 




25 



Example 36 

(JR.|«iuM.l(2.B««oxartylK2.p ) Ttdiaylethyltanus»JO^ih^^ 
3-hydroxy.2J lin*thyl-2H.|.b«uopyran-6^rboiutrile 

0 N 

Mi 

A. (3R^raM^(2-PyridmyWhyl)anUooh3.4Mlil»ydi>J.hyd 
2^-dimethyl-2li-l-beniopyran^carbonitrue 

A solution of (laR-cisMaJb-dihydro ^^-dimethyl ^H oxireno- 
|cll l Ibenzopyran-fc-carbonitnle u I.0 g. 5.0 mmol. the utle A compound of 
Example 3) and 2-aminoethylpynd.ne (I.I g, »n mmol) was heated m a 
sealed tube at 75»C Tor 1 8 hours. fhe reacuon mature was cooled to 
room temperature and purified by flash chromatography to atford an oil. 
which solidified upon standing » 1.4 %, S7%, 
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B. <3R^rlM|^(2.B«^o««MlylH^p,ri<S•T^«^lly^, aIIlino| .3 >4 . 

dihydn>.3.hydf OT y-^^ met | l y^2Il.l.b«uo|i,r««^rtwutrik 

The title compound was prepared from the title A compound and 2- 

cWorobeiuoxazote by the same procedure as described in Example 19. 
pan B. The product was purified by flash chromatography on silica gel 
(4:1 mixture of hexane and ethyl acetate) to give the title compound as a 
foam (530 mg. 94%). ( al D - ♦ 33.2* (c ■ I. MeOH). Analysis calculued 
forC26H 2 4N40 3 . 0.93H2O: C. 68.29. H. 5.70: N. 1M5. Found C 68 64 
H. 5.68; N. 11.90. 



Example 37 

<3R4r»m>^<2-BMM«xolylM2-ruiMOHiHhyl| 
hydro«y.2J.dim«By|.2ll.l.beniopyiM^<«rbi»lirile 

"eft: 

Mi 

2J-dimcthyl-2H*|.befiiopyrui-6<arboniirik 

The ttUc compound wis prepared from \ laR-cisj-l j^b-dAydro-:.:. 
diiiKih>|.2H-oMreno'|cl|llbcn2opyTan.6.carbonirnlc tine talc A 
compound of Example 3) and Munurvlamine by it* same procure a. 
described m Example 36. pan A. The produci w» obtained a% a coloriesi 
oil (1.35 g, 
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(JR4fiM^<2.B«uo«jq| > lH2.furanoomhrt»imiBo|. < 5.4. 
dihydro.i.h,dnwy.2^^ imrth y l . 2H . I . b( ^ yrai ^ rl ^ rite 

"Hie tide compound was prepared from the title A compound and 2- 
chlorobenroxazole by the same procedure as described m Example 19 
pan B. The oily product became a foam upon vacuum drying, [afc-. 
64.4° (c m I, MeOH) Analysis calculated for C; 4 H;iN,O0 .40 H<W) 
toluene: C. 69.17; H. 5.35; N. 9.53. Found: C. 69. 10. H. 5.25: N. 9.43. " 



Example 38 

»*K*roM^2.Fur«tyinirthylM2^xMoW^ 
hydroiy.2a-dimt byl-2H- 1 -befuopvran-*-arbonitrik 

On 

NC v ? vS* 0M 

Mi 

A. (2J-D»m«lK>xyethyl>carbaini: acid. 4.nitropbear1 ester 

A solution of dimethyanunoacetal ( 1 . 1 g . 10 nmol). and methyl amine 
( 1.4 ml_ 1 1 mmoll in a mixture of ether ( 100 mLi and methylene chlonde 
(5 mi.) a, 0»C in an ice-bath was treated with 4-nitrcphenyl chlcroformate 
(2.2 (. 1 1 mmoll. The solution was slowly warmed up io room 
temperature and stirred at room temperature for iwo hours. The reacnon 
nuxtwe was poured into 5«* hydrochloric solution i20 mL.. the ortanic 
layer was separated and dncd over anhydrous marncoum sulfate. The 
solvent was removed to g,v C ihe title product as a sol.d. which was u%e d 
for the next step without further purification. 

B. <JR-««w^N-(^C>ano-J.4H»ibydro->hydnix>.:j^j in rt h) |. 

2H-l.b«nii>pyra«-»->l».N\i2^.diiiKthox>«h>l|.N.|tfunui J |. 
methyl lurea 

To a volution oi ^RuinsM-S^tu,^,™^^^. ; . 4 . t , lh>llM ,. 

hydroxy :.2-dimethyl 21 J. lOcwpyranovaroonitnle . I 1 ( . t 6 «) 

ihe Otic A compound ol U xomple J?i in accion.uile ,5 ml.. »i» added the 



$ 

\ 
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•47. 

utte A compound ( 1.3 g. 4.9 mmol) followed by diisopropylethyl amine 
(0.85 mL). The mixture wis heated at reflux temperature over night, 
concentrated in vacuo and the residue was diluted with ethyl acetate 
(100 mL). The resulting solution was washed with 10% aqueous 
5 potassium hydroxide, saturated ammonium chloride and dried over 
magnesium sulfate. The solvent was removed and the residue was 
purified by flash chromatography to provide the title compound as a 
colorless solid. Analysis calculated for C^H^N^-O^l toluene: C. 
62.87; H, 6.45; N. 9.34. Found: C. 62.86; H. 6.58: N. 9.56. 

10 

C [S^R*.R^]N^2Furanylmrthyl>-N^2.bydroxy.l.rrirthy1. 
propyl >-N'-(2-oaoethylhirta 

The solution of the title B compound in acetone (5 mL) was treated with 
10% hydrochloride t 1 mL). The mixture was stirred at room temperature 

1 5 for three hours and neutralized with sodium bicarbonate i3 mL). The 
mixture was concentrated 1/1 vacuo and the residue was extracted with 
ethyl acetate (2 x 100 mL). The organic extracts were dried over 
anhydrous magnesium sulfate and concentrated. The residue was punficd 
by flash column (3:2/ethyl acetateihcxane) to give an oil (720 mg. 51% 

20 from the title A compound). 

D. i3R^ram^((2Furanvlm«lhylM:-oxazol>l)amii>o!-3 f 4. 
dihydi^3-hydroxyOJ^imethylO!!-l-betirr»pyran-6^rbonitrile 

To a solution of the title C compound (700 mg. 1.83 rnmoU in methylene 
25 chlonde 1 50 mL) under arf on at room temperature was added 

tnphenylphosphtne i \ .0 g. 3.83 mmol 1. diisopropylethyl amine U 4 mL. 
7.7 mmoh and iodine il 0 g. 3 85 mmol). The brown reaction mixture 
was stirred at room temperature for an hour and poured into uturatcd 
todiumthioiulfaie solution (25 mLi, The organic layer wa> separated. 
*0 dned over anhydrous magnesium and the solvent w?s removed. The 
residue was punficd b> flash chromatography to give the title compound 
ji a colorless loam t2M) mg. 3°%>. mp bJ'C. lulD » *M 7* u* *1 0. 
MeOH) Analysu calculated ior C^HiqNiOjH). 15 ctherH) 4 11*0 C\ 
M.42. 11. 5.55. S. 10*1 Found: C M.7S: II. 5 36, N il 15 
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EunpleJ9 



trite 



O' 

Mi 



•tejcnbed for Ae utk compound oi Example 1 
with h«»„ .conuuung |* eOn. JT, , 

C30H,^IK>rO.27 H.OO.Whe.une,: C. 71.15; H. 5.93 N P3o 
15 Found: C. 71.16: H. 5.81: N.| l 8 7 . " U M 



£umpk 40 
^^ime«iy|.2H.|.b«ixop y rai l ^ci rooni , fjte 




T*mte compound p,ep* f(1 from an.Unoprop.onunlc and , 

•ale compound of Examp,, 1. ^ p,,^, „ % ^ £ 



* 



f 



to 



15 



20 



49- 
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|a) D - -38.1- cc- 1.0. CDC1,). Analy™ calcuUted for C,H*,N3<M> |4 
H;0: C. 7109: H. 6.13; N. 12.02. Found: C. ?!.91: H. 5.83: N. 1 1.9*2. 



Example 4 1 



A. N-<2-met boxy Hay I (aniline 

The title compound was prepared from aniline and method acetaldchvde 
by the same method as descnbed for Example 5. pan A. The rr S .due was 
punned by flash chromatography on silara eel (etl.yl a«tate:hexanev 
1:15) to pive a pale yellow oil. 

B. <3«^'»«>-3^I)i.,dro.3.,,dr«» y -|. ( N^2.me«fco Ky „ hv0 . 

pa«nyl^m<noi.2UdiiBe«ayN2Hl-bema>ovr»B^^rtw W rtrilc 

The tale compound w« prepared from the u.le A compound and < \*. 
en*- 1 «.7bHl,h y dro.2^.d J meAv|.2H.ox« n o.|c|l I lbenaopyran-6- 
carbon.tnlc (the mle A compound of Example 3) bv the proceJure 
desenbed for the t.Ue compound of Example I . The ouv rescue was 
punned by flash enromatoeraphy on s.lica eel .e.hvl acev-*:hexaneV 6, 
m r.vc a colorless powder ,410 me. 7?«5>. mp | |u., :4 »c. |«| tJ - ,54 4 -" 
<c - 0.43, MeOH). Analysts calculated for C;|H N N ; 0-,: C. '1. 57 M 
25 6 «6: N. 7.95 Found: C. 7 ! 53. H. ft 94, S. 7*73. ' 



10 



15 
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Example 42 

beuopy ran-4- v » »phoiyUim I io|.N^thyl-acettmide 



a 



Et 



A. «*R<ii>-l^3.4aJ.10b.H < « Mr o.53-dim«|i y i.>oM.|. 
P»»y<l I ]be«aopyrwo( J.4.b]( M)«uawe-»*arbwuiril« 
A solution ot N-phenylglyone ethyl ester |900 mg. 5.0 mmoli j„ l2 . 
dichloroetrune 1 1 0 mL) under argon at 20"C was treated w,ih 
tnrnethylalurrunum ,3 0 mL. 2.0 M » toluene, b 0rnmol>pv CT |. 2 minutes 
After 15 minutes, i l3K<iSH«a.7bslmydroO.:^inethylOH- 
o«ux»o(c]( 1 lbenaopyran^carbonitnle I 1.0 g. 5.0 mmol. alle A compound 
of example 3) was added it once and sumng was conn*,* for l 5 hours 
The mixture was diluted with ethyl aceute. quenched with a tew «Lop, of 
water and filtered through cehte to remove gelatinous aluminum salts The 
f.hraie w„ washed with 5% sod,un bicarbonate. one bnne. dned over 
anhydrous magnesium sulfate and concentrated. The residue was triturated 
with warm methanol to give warm methanol to give the title product ( IT 
m,,.mp24..2«-C. |a| D - - • ,e -0 35 CHQu. Ana.v,,, cabled 
for. CMrluNiOjm.U H.O C.71 ». H.5.47. N. x J!. Found C 71 05 H 
5.30;N k.J5. 



# 
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10 



15 



B. < 3R «»^lN^*^yai>o-l^ihy^ 

2H- l-bcBtopyrao*4-yl )pfcenyUnro)-N^iiiy|.»ctUmde 

A slurry of title A compound ( 150 mg. 0.45 mmoh in eihanol/chiorotorm 
O0 mL. 10: U was treated with 70^ aqueous ethyUmine 1 160 mg. 15 
mmoi). the mixture gradually becoming homogeneous over 0.5 hour. 
After 2 hours, the solution was concentrated and the reside crymUized 
from ethyl acetaK/hexanc ( 1:10) to give the mle product ( 1 50 mg 91%) 
mp 202-204'C Ia] D » - 132.3 • (c « 0.52 CHOj). AnaiysH calculated 
for C22H25N3O3: C. 69.64; H. 6.64. N. 11.07. Found: C 69.32; H 6 39 
N. 10.67. 

Compounds of Fxampies 43 to 106 and 1 12 to 1 18 may be 
prepared by modifying the procedures described in Examples 1 to 42 and 
107 10 1 1 1 a.s known try those sialicd m the an. 

Example 43 
< JR-iram ^ J,4-Dihydrt>- J-hyd^ 

bTOaioM)raetbyl)pl»%to 




M.P T(M>)v.rru 



Rom^nlttlp' Artaly^ 



KO-<*Hfoani 



♦ JMeOHi Calculaard for CmH;jNiOi« 



0.!H : OC. 70.60; H 5.97. 
N. 10.74 

Found: C, 70 4 1 ); H. 5.5H. N. 10.41 



i 
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Example 44 




M P o r<ior-Tmi Ration \rt\rf 
80-90 (foam » -12 7 (McOH) 



Analysis 

Cakuiated for C-ijffnFNiOv 
C 67.80. H.5.44;N 1C31 
F.4.66 

Found C * \K4. H. 5 -< ; N m ^ 
F.4.57 



Example 45 
lAS<a^2-[N^6^yMu>-J<4^hyd^ 




o 

t; 



E! 



0 Kb 

M. P, 'Cfffllvymi Rotation I «l D ^ Analvm 



204.206 .J32.5 iCDCiu 

(ElO Ac/He lanrsi 



Calculated for C"H«»<N*Oi 
C 69 64; H. 6.64;" .V : 107 
Found CW42; H. 6.i J.N. Mil} 
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Example 46 

(3R-tn«H[(5.U<3,4-Dihyrf i)^^ 

amino lacetk acid, cliitl ester, monotavdrocaioricfc 



10 



-Or 




// v 
o 

OH 



tm *HCJ 



105- 115 -6.irCDCh) 
<Er?G/Hexanej> 



o ^ 

Analvm 

Calculaud for C2sHioFNiO<» 
1.0 HO: C. 61.82: H. 5.74: 
N. 7.72: CI. 6.52. 
Founa C.G172: H. 5 70; S " 4' 
C. 6.OT 



Example 

mttl^)afnii>o|0^ibydro-3-h>dro^ 
. be*2opyran-4<arboaurile 



25 




0 Ht 



20 M P ~C ty?|vQU RoutiontQt D 
<He*an«> •50." fMcOHt 



Cilcu'iicd tor CmHmFNm)* 
C. H. 5 59 S."fc.5l" f-,4 42. 

Found C 67 22. H. 5 HI. N. fc 2S. 
CT 44o 
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Exixnpte 4* 

<3R«r»m». l (6.C, a no.3^dihyd ro .j.| l . vdroiy . 2J . dijBMl|f| . 2||1 
benzopyr*n-4.ynph*n.vU«inolac«ic add. a-buivl 



a 



o 

|| 

° M* 

M. P, Thnlvrmj RauiiaaiaJD! Anaivt^ 

82-85 (foamj 



+H0.3 (CDClt) Calculated tor C^H^NSO* 

C 70.57; a6.9f:N:Mi. 
Found: C. 70.50; H. 7.06; N, 6.H4 



Example 49 

(JR.UaittHN^6.Cvaiu».J.4.« l ihydro.3.hydro»,.2j.<ii l « lh¥l . 2K . t . 
1 5 b«uopyr»n-iyl)phen»lamino|.N.phtnylacettinide 

° Ma 

M . P , TtuHvrnu Ruiaiuiniulu: amIviu 

IJ5 US(||c»an«, .M7<Mc<)H, Calculated lor C^I^Nu,,. 

C72.4K H.6.07. N.*J« 

l ouikJ r. 72.4H. II.MII.N.X 17. 



\ 
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Example SO 

<3R4rw>^[N^2Tu™yl^ 

diInrtbyl^<^H4etra2o4*5-yl>-2H-^benlopy^aI».J^ 




M. P, a C f IffllYCmi Rotation Analysis 

1 30-135 (Hcxancs) +35.9 (MeOH) Calculated for C 2 3H 2 3N<Ov 

C 66.17; K5J5; N. 16.V 
Found: C 6317; H, 5,88: 
N, 16.81. 



Example 5 1 

tJR^raiukM-DihydroO-hydroxy.JJ^ 
3-isoiajolyl)mHhy!^ 




HQ 

ll.. 

M. P. °C f WlvgnU Rotation la[ D » Analv^ 



XO-90 +j 6 .9 (McOH) Calculated for CmH^NiOv 

C. 70.61); II. 5.97; N\ |0 74 
Found: C 70.4V. H. 5. 58; N. 10.4 ^ 



10 



15 
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Rumple 52 

(3S-lrMtt).J*Dihydro.J.h,d««y-».(N.[(lH.inwUa>|.2. y |)»»j|yl). 
P*«ytai»iiioWJ.dinmkyMH.l.b«i^ 

° Mi 

MP. °C(w|vffmi Rotation Analv^ 

264-265 -23.9 (McOH) Calculated for 

(decomposition) C 22 H:2N 4 Or0.61 H^>. 

C, 68.55: H.6.07; KUM. 

Found: C, 68.66; H. 5.99; N. U 43 



Example 53 
OR-trawkM-Dihydro-JW^dro 
«^ylm«byl)pbenylami^^ 

° m 

.07-208 .4H.H (CHClu Calculated tot C . 2 H,,N,0^ 

" U H. 5.99. N. KU6. 

Found. C\ 67.12; H. 5.58. N. 9 »>2. 



* 
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Example 54 

t-Uiuopy™^|)phen^^ 
acutethyl ester 



CO£t 



° Mi 

M, P, °Cftt)lYrffl* Rotation Analyse 

W-tOO ♦ib.i iC HCU> Calculated (or C^^NiOr 

l0 C.67.10;H.5.63TN?9A 

Found: C. 67.21, H, 5 43; N. 9.22. 



15 



Example 55 
<JR-lraw>.2!|N.<6.eya^^ 

btmopyrtn^yl)phenylari^ acid nmo 

sodium salt 



(J^-h' 0 



Vi 
0 Ma 



MP, "CllttlYflUJ Rontinn ^ n| u -' 
SW- 204 *.HJ(.M«<)H) 



\luly«Y 

(■ilcuUlnl tor 

l'}iHMNiNtO<i»X4|<<o 
(\ Wl 50.11,4 70, N.g}u 
Found l\otth7, H. 4 4*. N.uo.V 



10 
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I-b«ttop y r, B -|.,|,p hfn ^ 1|llillobctt)|I L a 



0 M* 

M P . T f wlvfflu RfiuuaaialD: ^ui^ 

105-108 



**nnt. methvl ester 

OH 



♦75.6<CHC»,> ^cuhtrfforCi^N^ 

C 63 35: H. 6.00: N. 9.27. 
Found: C. 63.25: H. 6.08; K. 9 15. 



Eumple 57 



° Mi 



M . P PT'w I vrn u Rauunalttlo: Anal* 



iis 



Calculated fur 

:o C::H ;: n 4 oh» I3H-.0 

C 67.28; H. 5.7J;N*14 -»7 
Found: C. 67.41. H. 5.80? N. J 4 U 
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Example 58 

3-hytfro»y.2^-diDWhyi.2H.l-beiuop,riJi^<»rbo«iril« 



M. P f ffllvfmi Rotation 
I4<M30 -06.1 (MeOH) 



Analyse 

Calculated for 

CnH:oaN*Ch*0 43H*> 
C, 63.26; H, 5 04; N. 10.06. 
Found: C 63.5S; H, 4.71; N. 9 "U 



Example 59 
<3R*tnu»a.|N.mi.BcttziinMart-2^ 
a»*y^3.Mn«y-2J.diine^UI|.|^ 




246-247 <dccomp» 57 7 (CHClO 



Calculated lor CvJInNiO* 
C. 73-57; ||, 5 70; N* 13.20* 
Huund:C.73 52. II. 3.H1: N. 12.W1 



I 



9 



10 
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Example 60 
< MArm M-t( 2 - B^noxamlyl X 2 •< 
^*y*ro^hydro*y.2J^^ 



Or 



° life 



M P. OT f WlYfDU Rotation la I ^ Anjiv<i« 

HO- 1 15 +50.2 (McOH) Calculated for CjH^X^ 

115 HtO C 63.99: K. 6.51; 
N. 11.94. 

Found: C 63.98; H. 615; N. 1 ].9l 



Example 61 

1 5 3-kydrov -2^dimel* v l-2H- lbeiuopyran^-carbonitrile 



9 



a) 

N N 

° Mi 

MJJU CUMvcnii Rawiaaialoi amIw 

63 " J -76S(MeOHl CUculiteJforCMHvvN^O,. 

0.85H.O; C. W 39. H. 5 58. 
N. 14.30. 

Found: C. MM: H. 5 IT s. jj.97 



* 



10 
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KxaapJe 62 




NS ca : 

° Ms 

M P, T f wlyrmi KauiiBaialo! 

110 li: -9 8(MeOH) 




^ I7 c -53 -»S:H.3.79;N. i;.;3. 



Example 63 

pyTidin^wfc, lM 2-py riinWin>|lami|Kll>2H , ^ 
carboniirilc 



0 Mi 

-o M P 'r ;^ rmj Eauuaololo: 

<> 5H:().| ft 5TFA r VJJ* 
M. 4 OH. N, | |.*#K: Ih.iN 
25 wnj r,MW.||,.n|.s.,| x 

r. 1 ? X> 



i 



* 



I 
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M P T f ffllvfTUJ Rotation 
122- 124 *4<MmMcOH> 



0.3QH l aO0.2H.<> 

H. 5.6l;N.12J8. 

Found: C. 69 13. H. 5.27. N, :: 35 



15 



Pr n «^yl^pyridinylmetM 



carbonitrile 



NC 



U X J 



20 



Mr Tf'7 l K , tm Rrtatiwi| TI | c j 
::7 '*-* oi.5,('HCIu 



"MM*) C.fc7 12.11.5 55. 
N. 17 .?*» 

FoumJ C.f,7 l'i.||,5 23..V I 
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Example 66 




»«• 184 2 )Nle0m cafcaUied fof CuH~S«,+ 

0.2H^):C. 70.82. H.*5.55: 
N. 10.32. F. 4.67. 

Found; C. 70.73. H. 5.42: N. 10.32; 



15 



Example 67 

4^4-FT^.N^lH^da«|.2 % vln«h,|, r | WBy ta ni ^^ 4M , i|lydn> . 
2U<4imctk yi- 2H> I •beaiopy nn-6<arbonitrile 




* Calculated tor Q«H<»|N<OF* 

>S [;^no i T. 67.43.11.6 10. N, 13 55. 

r J NY 
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Example 48 

3^y4my-U-«m«tayi.2HO-bem^yran-^^ 



MP. °CfK?lvfflU Rotation Itilp* Amlvw 

182-184 .J7.2 (CDxQO) Cacubied for OH, 9 N 4 OF* 

^ 0.85 HCM17H-0: C 60.88 

H.4.93;N. 12.91; CL 6.94; F. 4 JS 
Found: C. 61.25; H. 4 82; N. |2 47 
CL 6.75. F. 3.93. 



15 



Example 69 

<3R4ram^4.[tt-Furaylm*hvlM2^^^ 

3-kydmy-2^^nrn6y|^H*l.benxop>ran^<arfaonitn!r 



20 



25 



KC 



a? 

M M 



M. P °CfK»Wf7UI Roution Analvm 



*8.<J0 



100 8 (McOHt Calculated for 0|H:oN40i* 

0 6 H<W) 4TFA C\60 4« 
H. 5.03 N. 12.94 F. 5 .2? 
Found: C. W) 51. II. 4 ^2. N. 12 "? 
F.5 4I 
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Enmpte 70 

<ti*7dn>-3.|^tdroiv-2J^^ 
carbanitrite 

5 




M P °C(tolvenn Rotation |q | D 9 Am|v^ 

Calculated for 0»«H<mV 4 OS* 
O.SHjOO :5C4H*!(vaC. 66.41 
H.5.47.N. 11.02; $.6 *2. 
Founo C, 66.39; H. 5.20; N. I 
S. 6.H9 



134 

10 



Example 71 
<3R.tramM.t(*nuocoplK»^ 




CalcuaJtrd for C\»H^NiOF« 

0.2CHCH- 1.6*02 h * :x 

N.9K:;F.4 45 

Found C.6< 12. H.5.14. N.M4K 
F.4 6o 



.55.0 (McOHi 

25 



# 
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Example 72 

4ahydro-3-liydrny*2J-dimrU yi -2H- l-beawpyraa-t^rboBitrile. 
1 




0 Mi 

M P. 'CiSCWcmi Rotation fcilp* Analytic 

195- 202 Calculated lor C^H^N^SOi* 

W »76H:0:C.fc3.59.*H.5.Ql 

N, 11.87: S. 6.79. 

Found: C 63&9. H. 4 W> ; N 1 1.57 
S. bJ2 

15 Example 73 

<3R*tramM-[<4-OOoropiwn yi K2^4-anorpkolinyi *t feyt)aimt»)-3.4. 

N 

20 0 

M P °Ou3ivenn Rounon icil-f Analvm 

165- P0 V) 4 *MeOHi Calculated for C^H^NiOiO* 

0.84CaHh>O1 OHO C. 607*. 
H. 6.97. N. 7 " CI. 15 il 
-5 Founc C. 60.63. M 6.5\ Y 7.32. 

G. 12.«*5 




i 
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Eiimpfe 74 
-M {4- ntaoroptaayt )(2 

moaoliydroclUoride 



!0 



'XX 



o m 



MP Tfwlv^p RQatiqnin| D s 
170-175 -36.5'MeOH> 



Altai y^K 

Calculated for 

Q*H>NiChF«0.S5H«>O 
0 15GH ;0 Oi iHQiC.feC::. 
H.6J7;N.&64. F. 3.90: CI b 0; 
Founa C 60.75. H. 6 47. N. * -T 

F. 3.59; C 7.94 



J 



15 



75 



<3R-tramM-((^ClUoro-3^yria^w^ 
vraM^bydro-^hydrovy^ 
carbooitrik, hydrochloride 




N 



"CCC 



NL P *Ctw|vfffl f Rotation mfc - 



OJcuUied iot C;:H;„N«OtC> 
1 45HC1-0 29HO C52.AO 
H. 5.54. N. 1j % CI. 17 32 
Found C. 52.9V H. 5 30 S p^ 

CI. !7.32. 



i 
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Example 76 

dihydro.3-hydrwy.2a.di!mfc 
mooohydrochloridc 



NM 

OH 
Mi 



10 



M. P °C rsolvfiri} Rotation 
>200 -17.5 (McOH) 



Analysis 

Calculated for 

C23H2 1 N <0 2 S» 1 36HCM).56H->0 
C. 56.24; H, 4 X2. N. U.26; * 
CI. 9 82; S. 653. 

Four*!; C ^ 62- H. 4 46; N. 13 «iX; 
CVJ.H3; S, 6.47. 



13 



25 



E&amplt77 

(3R.tr»ni^|(* Chlort>.3-pyridazinyl)UH^midaxo4.2.vlmeihyl). 
amJm>sM-dihydro.J.fcydn^ 

car bonit rile, munofeydruchloride 




210 1 MtMcOlh 



COculjtcil lor 

c»jHi»»Nh»:Ci«iirw)64iH>-. 

C. 32.3ft: i(. 4 67 S ( U.32." 
CI. l5 4o. 

l ; oumI. t\ <>2 UK It. I V). N. iKUX. 
Vl 13M) 



\ 



\ 



► 1 
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Example 78 
<3R-lr»m>^l<S-Trinuorom^ 

yl)ftfrinoM,4^ihydro-J-hydm^^ 
carbonitrile, tnonohydrochloridc 




M P. °C fwlvcnu Rquion I alp! Analysis 

1»0 *2.5 (McOH) Calculated for OiH^oNtOiFv 

l.ttHa-O.JCaHToO; C.55J7; 
H. 5.05; N. 13.41; CI. 7.S0; 

F. 10.91. 

Found: C. 55.03:11.4.27. N. I3.il 

G. 7 60; F. 10.99 



Example 79 

1 3R^rana )*3.4-Dihydro«J*bydroty-2 J-«iimethyl*4.|UM4* 
roocpbo4inyl>*<hyi)(4-phenyl^ 

6-carbonitrile. moftohydrocbioride . 




MP *C Caolvrnu Ruuimiul^ Amh\h 

0 170 •:: (MeOlt) Calculated (or 

C27Hm»N 4 0uS»I 35HCMW) 
l\ SUM. II. 6.0.1. N. io.iw! 
11.R.5X; S. 5.75. 

hninii C.5R.3H. II. * *7. N.Y Ml. 
5 (18 (iX: S.h.l*) 



2132768 
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10 



Example 80 

(4-pbcnyt-2*UiUzolyl)anuno^2J^tincthyiail-l-beii2npyran^ 
carbonitrite 




0 Mi 

M. P- °C (solvent! Rotation lalp 0 Analym 
160-170 + 16.0<MeOHi 



Calculated for 
C23H2jN*02S»0.2H2O 

O.IC4HRO2: C.64.9l;H.5.!9. 
N. 14.91; S. 6.82. 

Found: C, 65.23; II. 5.14; N. 14.4V. 
S.7.61. 



Example Ht 

15 (JR-lr»w^J>DihydroO-hydroxy^|UH.imMUio*-2.y|.mc<hyl>- 
(4*tneihyt-24hia2oly!)amino]*2J-dtmetliyl*2ll«l-benzupyran*4> 
c&rbortitrile 

Mi J*\ 

N - NM 



hi 



0 Mi 



M. f %'iwlvcnu Kuuiiua lulu: 
:o m in* ♦7 4iMcOih 



25 



t'alculatrd tor 

(^>li:iN^):S«oiMl:<)* 
o.paiuo: c mm:. 

It. VV* S. ltv^\S.V6 

Fuund. C.MMiMI. \ N |#, w 

S. 7 7S 



2132766 



HA64U 

71- 



5 



Example 82 
l*beB20pyraJ>^yt)plicnyUiiuao)ethylM^ 



o ^ 

H 



M P °C (solvent) RtfLUlQn Iftlfl 0 AmbliS 

194-195 (hexane»> ♦61.1 (OMR Calculated tor 

QsH i tN *O;*0. 1 SII^O: C. 70.7K; 
10 H. 7.44; N, 9.91. 

F*wind: C. 70.89; H. 7 42; N. 9 HO. 



Kiamplc HJ 
13 (JR.UwW2^N.<6.Cyan<vA/W^ 

l.b*ruopyran-4-)l)phcnyUmifM)kth)l|*N*.phcnylurfa 




20 19.M9S ♦ <l')MH CakulatrU tof 

C^H^N^M* .UH:<) (\ 70 10. 
»lft >3, N. 12 M 

I mimt C.69 7:. H.607. N \ \ ?*• 



* 
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Example 84 
(3R4rans>.N42*(N^t^yafK>-3^ 
l-beaxopyra^yt)plmytajnino)HhylM'Pyn^ 




125- 135 *35.8 (DMF) Calculated for 

C^H>oN403*0.38H20; C 68.03; 

a 7.02; N. 12.69. 

Found: C. 68.13; H. 7.05; N. 12 2!. 



Example H5 

(3R.liwM>Dihydro.3-hydrt)xy-U"dim«lhyl-l-|N.li2K)xo-l. 
pyrn>ftidinyl)H«yl)plMyl)jiiuno|01M*D^ 




\t p."ci«iiv«nti Rtftiuon Lais! Aailxiis 

214-216 ♦ 14 4 <DMF> Calculated lor 0 4 HvN \Ov 

0 1MH;U. C. 70.53; H. tv75; 
N. 10,28. 

Found* C. 70 57, II. 6 .57. N, 10 24 



2132766 ' 
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Example 86 

b«nxopyrma^>IH4*nuorop^yl)mrouK>IinH add, 
diethyl 



£>-> 

O Ml 



OCI 

•oct 



10 



M. P, °C (SPlYCm) Rotation \a\[f 
55 56 *7.2 (McOH) 



Analysts 

Calculated (or 

CitflatNjFPOvO^HjO: 

C 59.12; R 6 16. N. 5.99; F, 4 07; 

P. 6.63. 

Found; C 59 23, H. 6.15; N. 5.KH. 
F. 3.K6; P, 6.43. 



1 5 Example 17 

[N.<4»Oon>phenyl>.N*<6<yano-3,^^ 
bciuopvran-4-y>)ainino)acHic acid, ethyl eiwr 



•-o.>- 

^ 0 I* 



20 M P T^oWcnn KtfUUtfll lull}! AUiiUU 



25 



55-57 



Calculated for Cj'HjiN.HUh' 
U02CHCU C 65.32:11. 5 XV 

N.6.92. a. 9 :h 

Found C, 6!>.3*. II, 5 7*). N, 6 uu. 
CI M 4*> 
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Fjumpleftg 

4-((4Xloroph*ttylHlH4ttM 
dio*thyl*2H-l-befUopYran^*rtxxiitril« 



H 




M P *T(sgtvenn Rottlion lttlp° Amlyw 

212-214 Calculated for C::H-|N4CK> 

0.42H;O:C. 6616. H, 5.26; 
N. 1403 

10 Found: C 66.42, 5.33. N. 1377 



Example 89 

t3R-(r^h3,4-Dihydi^J.hydro\>-2J^imrth>l^{N.lt3-rmth^ 
!*2>«udU2ol*5-yltnmhvl|ph<nylamino)*211*l*b«n2op} rau«4- 
15 carbooilhle 



m p °c<voivgnii Ryuuon lttlp* Anih>u 

14iM4*J ♦NV6 iMeOlli CAubuM for C"H**N 4 Oi. 

2« C67 6X. M. -Vtwi. N.14 35. 

Found etf/U: H. .V5V N. 14 34 



2132766 
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Eumple 90 

(3R.ti^)^U4-Cblonif>lM>l )(<3-mcth> I- l^4-oxadia2o|.$.?| h 
bcuopyru-^carbonithlc 




M.P>°C<H?|vcnP Rotation In1 p « AQaliUS 

102-105 thexanes) *79<McOH) Calculated for C"H-,N 4 aO<* 

0.24 H^) C. 61J7; H. 5.54; 
N. 13 05; CU2o. 
Foard: C. 62.00; H. 5.09; N. 12 & 2 
G, $.64 



Example 91 
<JR-trwuH{4-nuon>pbe^ 

bcazopyrao-*<ar?>onitrile 




lift 118 (twiane*! « M ft -.McCHi Calculated Kir OH^N^*)** 

0.U2H;O: C M65:H.5 H; 
N. 13,71. F. 4 65 

Found C. 64 65. H. 5 1^. N. 1 * ?:. 
F. 4 f>5. 



213 
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(JR-UroMN-lM-Whydro-^hydr^ 

(triniKromeU>l^21I-t-b«fu^ ad<k 
Hkyi 



10 



M.P *C<M1yCT)P Rotation I nip* 
100-103 -102<CHCh> 



Analyih 

Calculated foe OH'iNRCV 

C 62.19: -1.5.73. N?3-30. 
Found: C, 0.33. H. 5 54. N. 3 .16 



5 



Example 93 
<3R-tramWM-DifcydroO-hv^^ 
ox*diaiol-5-yi)w<IMlp4^v^ 
6-carbooitrile 



20 



NC 




M P. a CiatfhcnU Rotation 

thevmes) *69 X iMcOH) 



Anab si* 

Calculate lor O«H^N 4 0t 
C 65.01. II. Mh7N."t3 7,V 
Found- C. M.TUI.5 46.S. 13 46 
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Ex vn pie 94 

(tnnitoromcUyi)-2H-l*bea^yr«n^l]phciiv 
tikyi ester 



tcadd. 



to 




M. P °C (solvent) Fixation IqIq 0 
45-4* *K2(CHCh) 



Analysis 

Calculated for OH-uNFiQi* 
0l7HS>:Cbl5b;H.5.75. 
N. 3 2$ 

Found. C, 6134; H. 3.52: N. 2.91). 



15 



Example 95 
<JR^rvwM-|t4^1Uocopb«^ 
5~>l)me<MUnuao)~3>41u^ 
betuopyrma ^rarbonii rile 




M P Tiwlvtnn Bguucnlalp! 

20 IOMO)ihcxjnc*i *&3<McOlll 



i 

Calculated tor OH-jNjCkV 
<• l*H*0 C, 5*4«v H. 4 KS. 

n. i: 6i. a. 7.9* 

Found C. 5** k:. H. 4 7\ N. i: 25. 

a. *.5s 



2132785 • 
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Eutopic 96 

5-yt)MkytlaiiMoo].3.4^vdro>3^v4rov -l^-dimetkyl-2H- I- 
bcuop;r»n-6-<arboakrik 

* 




M P Tunlvenrt Rotation ldl g ° AailYSU 

U5-113 *40.3 iMeOH ) Calculated for C^H: iFN*0»- 

0.75 HjO: C60J5; H, M&; 
10 N. 1179; F. 434 

Found: C. 60 73. H. 4 X5. N. 12 41; 
F.4 00 



Eiampk 97 

15 t3R-U^mM-(V[<>Aiiuf>o-1^4-o\*^ 

pWayUB»M)*3*4^kydn>-3>kydm5-I^^inHlivt-2H* I •bcnxop? ran* 




20 M P 'Cuokem* Row,,? Ittl^! \nal>>i> 

0.5 IK) CiO**. II. 5 41. 
N, !7 4^ 

Found C.6UVH. 5 IS. V r 05 
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Example 98 

(3R*UwHNH6-BenaoviQ.4^avdn*^^ \ 
bcaxopyrmn^yl)pl^)tami^}iortic add. cUvl ester 



ox. 




M P. T (s?!vrm) RgmjoolalQ! Amlssis 

144. 145 *5*.9 <MeOH) Calculated for C^^NOv 

0.19 C. 7165; H. 6.40: 
N. 3 03. 

Found: C, 72.72; H, 6.7(h N\ 2.96. 



Example 99 
lJR-U^amM<6^TOo-3,4^ihydi^>^^^ 

b«uop>™>^t){4-nuort>^ carbon >l)pW«y1}. 

15 amtno)acetic acid, eUyt ester 



M P. 'CiWlYCTUt Ration ?ni D - AiuK-w 

♦M StMeOHt Cakulaied lo* C vH*gFN>Ov 
^) I 24 H;0 C.tU9*. H. 5 72* 

N. 5 115 

Fowid C*fi5 24.H.5.33. N.4 74 
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?1)nedKnyl*cctk add 




M P «C(sf>lvcnn Rotmon I alp 9 Anivw 

125-128 - 30 (MeOH ) Calculated for CmH- tF>u06» 

1.47 H^O: C 58.72, H, 4.91; 
10 N. 11.41; F. 3.87. 

Found; C. 59.15; H. 4.22. N. 10 08 
F. 3.55 

Example 101 

1 5 (Ift^rmm H[Mh4-CaJoropfcen ;1 M6<7aoo-3,4^dro-3^y dmvU 
ytjawtboxy (acetic add 




20 M P X {»lvcn;j Rotten Anat Y yi 

t45t4ji *51 7 i MeOH > Calculated for C '^H-iONjO^ 

C 57 7S; H. 4 65*. V 1 1 23. 

Found C. 5? 45. H. 4 74. N. W).y*. 
25 O. ? 07 
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Example 102 

»}rdiTOv-2J^metkyt-2H-I4>en2w acid, 
dfcvt ester 

* 




Vi. P T (mlvgnt! Rocmor. ;al D 3 Analvw 

195-197 -51 -i CMcOH) Calculated for CmH^FNO** 

0 J5 H-O: C 59 40; H. 5 06 
N.5.93 

Found C. 5* ?0. H. 4 7t>. N. 5 on 
F.iam^e 103 

t3iUn«> I (<4*Ri«rop^yl)[(2-weiliy|.2H4etra«^5-yl>i»tbyl}- 
carboiutrik 




:4Vi4* 



CaLuLued roc C^H^FVO 
C.fci.76. H. 5 i* V 20.5K " 
Focrul C. &l xT H. 4 *s. N. 20 "4 



213276G 
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Example !04 

(3R>lrans)-4-((4-nuorophcnyl)|( 1 -methyl • I H-i«irxu4-$.yl)m*ih>l|- 
amino-3,4 dihy dro-3-hydro*y - 2 J-dimelhy I -21 1- 1 -ben wpy 
carbonitrile 




m p °C(wivcnu Rtfutmn lulu- &ub£i& 

Calculated for CjiIIjiFNi^; 
C. 61.76. II. 5.1 8. N. 20.5K. 
lound C. ftl 62 H. 5.23. V I*. H5 



Kxa tuple 105 

OR**raa%»-3>l)ihydru-3.hvdimy.2,2.dini*lhyl-4-lN-U* 
;nrthyhoinn>lkrih>llphtn>ljiiuno|^llltKnwpyran-6HafboiulriUr 

15 

P T( solve nt i RiUOUvmiuJlC .NuiUUi 

H46IM) V M21. H. e» 40. 
i 0 N. 7 1V S,HW» 

l oum! C.tU 2h; II. f» lH. N, OK. 
S, 7 XN 



1 30- 1 35 

10 
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Rumple 106 

(nwth>LsuUonyl)^h>l|phen>Iarnino)<2U*lb«nz4)pvi^n-6-carbonitrile 



NC 



0 Ms 



M P, °Ct»tY«iU 
7VH5tvhnnk\» 



Analysis 

■76.9 (CHCIO OJcrlated for Ci|lf» 4 NiOiS* 

0.58 tnO:C. 61.37; 11.6 17; 
N. 6.82; S. 7.80. 

Found: C. 61.76; II. 6 15; N. 6.43; 
N.7.53. 



Kxample 107 

(3K-tran%»*4-(4.t'hl»r(>-N-|(lH*irnidawM-2->l)uu-th>l|phcn>bnuno|. 
JJ-dih>drt>-3-h>drt)x>-2,2-dimrlbyl-2H-14)trti/up>r4n-6-carb*)iHtrilr. 
monuh) drochhiride 




0 M» 



A. N>(4*('htuio|)htrn>hvN*|t lll-iiuuta/ul-!*yhnKth>t]uuiiiii* 
JO A iiiuturc of 4 chlofoumhnc Krfi f>* g, $22 4* muutli uml 2 

imulu/olcvarbnsuhtchvttr (Ml * mnoh in methanol i IU*> ml » 

was Mitrrtl Jt ^ t»0 V ovcmi^M IV li^ht hiowM rc~i mm miMiuc \% j\ 
ctnilcil m uu uf b.uh .iiul trruL'd with toutum Nitolndrutr iM M ^, 
574 6? n'iuol) in muu.1I porootiv IV rrucito'.t iuimu^ jllourit to 
2S a unit to toom temperature ami Mined tor iwn Koiiin It wu\ toiurmutcit 
ami puniUnnc\l r*?t*rrit *utci t -Mm ml > .ti^l vlhsl a* rut? 1 1 Hi ml ), 
giving u whttc solitl/.u|mtui\ luvrt ami .» t*row» ortMnii* luvcr Htr oi^.iuk 
Uvrf *a .is fi'iumi't! uiul liu* .u|ttc«ui\ iiuMotr \m\ irrui.u with i*th\l 



t 
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acetate ( 3*200 mL*. The combined organic layeis were washed with 
brine, dned over sodium sulfate and concentrated. The resulting mixture 
was treated with hexanes and stored in the freezer for two hours. The 
white solid was collected by filtration and washed with cold ethyl 
5 acctate/hexane (2:!) to provide the uUe product (83.36 g, 7"*^) as a white 
solid, mp 163-163 W C. Analysis calculated for CioHioClNj: C. 57.84; 
H. 4.85; N, 20.23; CI. 17.07. Found: C. 57.82; H. 4.85; N. 20AM; 
G. 16.77 

10 B. (3R*tnftiuMM4*Chtoro>-N-IUII4ntkU2ot*2*>l)methyl|. 

phenyUmino|0«4-dih>dnv3-hydmxyOJ-dinvlh)|.21t.t.beniopyran- 
6-carbonitrile 

A mixture of title A compound (41.3 g, IW.79 mmoU title A compound 
of Example 3 (40 C g, 198.79 mmol) and anhydrous cobalt chlonde 

1 5 (25.8 g. 198.79 mmol) in dry acetomtnle ( 160 mL) under argon was 

heated at fttW {oil bath temperature i for .*S hour* The reaction mixture 
wa.\ allowed to cool to room temperature and treated with saturated 
sodium bicarbonate (MX) ml.) followed by ethyl acetate (1600 mL). The 
well shaken mixture was filtered through a short pad of cehte. yellow 

20 organic layer was separated and washed with bnne. After drying over 
anhydrous sodium sulfate, the solvent wat removed and the residue was 
ueaied with hexanes ( 1000 mL) and ethyl acetate MCO mL). The mixture 
was heated on a steam bath ( 10-20 minutes), allowed to cool to room 
temperature and filtered to atforu a white solid. \\.\ material was heated 

25 with methanol t^OOO ml.) lor I ^ minutes. ttlowciJ to coot to room 
temperature and filtered u» provide < *K tiinst 4 |4 Chloro N |(lll 
mmlajol 2 >lm>eth>l|phcn*Uinmo!- A.4 -dihsdro * hvdroxs 2,2 dimcthvl 
2\\ I benropvran 6-carbomtrile i44 12 ) j coUtftrw \*>lni mp 

2Mi 2o7 ,f C - wlh ru - I I V .iceionet 
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C. <3RtraruM-(4-Chk)ro-N.[(IH-imida^.2.yl)mrth>l|. 

pbenyiaminoM.4^ihydi^>hyd^ 

6-carbonitrile, mono hydrochloride 

A solution of Ul!c B compound (50.0 g. 122.29 mmol) in anhydrous 
5 tetrahydrofuran (800 mL) at 0°C was treated with a freshly prepared 4.0N 
hydrogen chloride gas in diethyl ether (36 b mL, 1 78.61 rnrnotl. The 
solution was stirred at 0°C for ten nurwtes and the solvent was removed to 
give a yellow oil which was treated with diethyl ether to give the title 
product (55.87 g, M%) « a white solid, mp 189-lWC Analysis 
10 calculated for L^H^ClNaOyHClO 4011:00.2011 IF: C. 58.64, H, 5.27; 
N, 12.00; CI. 15.18. Found: C. 58.72; H. 5.39; N, 11.72; G. 15.46. 
Ia| D -*9.5«» (c- 1.00, MeOU) 

Kiampte 108 

15 U^K-traa^l^ H l hUm>-N.Hni imida/<aO.\l)mcth>t| P hen>Unum)l. 

3,4^iihydro-3-h>dru\v-2.2-dirneth>l-21l-l.b«nzopyran-6<arUmitrilr. 
hydrofcmulfate 




20 The title compound was prepared from the title ti compound «t l-\ampie 
107 h> treatment with concentrated Miltunc acui m tcuihvdroturan 'The 
Movent removed the product wa\ triturated with ether to ^tve j 
color le\* \olul mp 154- 1 56 V Analyst* calculated toi 

<\'MjiON4i)yM:S04.o9ii : (M).3ori:o c.m.iw. n, vu, s. 10;? 

;5 CI. ft 50. S. 5 HK round C, Ml H'l, ||. 4 H.I, N. 10 01. C I. n uT. S.uV 
|nlli« *hX*tc » t 12, MfOlh 



» 



\ 
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Kxamplt 109 

(3R-tramMH4-Chlo^N-{UH-irruda^ 

J,4^ihydro-.^hydro*y-2J-din>ethyl-2H-l-b*niop^ 

meifcineulfonate 



H 



5 




The title compound was prepared from the title B compound of Example 
107 by treatment with methanesulfonic acid in tctrahvdrofuran. The 
solvent was removed and the pnxiuc* was triturated with ether to five a 
colorless solid, mp 155- 156°C Analysis calculated for 
10 C22K2iClN4OrMcSO.il!* 1 0H : O0 06Et:O C: 52.92; H. 5.27; N. 10.62. 
CI. 6.72; S. 6 OH Found; C. 52.92; H. 5.17. N. 10.23. CI. 6.50. S. 6.57 
|a|«j» »X.0 a tc = 1.31. McOHi 

Example 110 

15 (3R-trartsM-H*Chlon>-N-l(lll*imidazol-2^l^meth>l]phenYUrninoI- 
3,4-dihydro-3-hydro^y•2^-d»n>r^hylOH•^b*n^opy^an.6<a^^o^utriW. 
phosphate 

H 




2(1 The tale compound w j\ prepared from the mle B compound ot Example 
107 by treatment with pho\phonc acid m tetrahtdrofuran "live u»Ucnt 
was rriiM>vcd and the product was triturated with ether to K^e a ilulcss 
\oltd. mp INMM V Analysis calculated tor 

r^llMC lN4O-lhiX)4^4|M)*0 VSUnO C\47 M H s S2. Y*>4V 
IS CI.5 S7 Eouikt. l\ 47 14. H. * »kv S O . s »>: [ulo^lSS 4 
u* » I 1H, McOlll 
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Example tit 

J^i»ydro-J~a7droxy-U-di^ 
5 nitrate 



H 




The rnle compound was prepared from the title B compound of Example 
107 by trt atmcnt with mou: acid in tefrahydrofuran. The solvent was 
removed and the product was triturated with ether to give a colorless solid. 
10 mp I4M42°C (decomposition) Analysis calculated fin 

C::H:iCLN 4 O2-HNO»*U.4HH^M>.:0Et:i) V. S5.2K. II. 5 OH. N. 14 U. 
CI. 7.16. Found: C. 55,29. H. 5.1 1. N. I VS2. CI. 7.05. |u|rt * 3 
u* -0.W. McOltl. 



Example 112 

(3Rl3a,40(R t )lI.3.4.Dmydro-3.hydroxyO^KlimHhyl-4-lN.l[5^ 

l-(pfeeflylmethyl^pyrto4idm)llmHh>l]phenyUininolOH*l- 
benxopy ran-6-rir bonitrile 




MI*. . X Utflu AJ Hcuucil1oIu. v Aiuiwu 

• h * ■10:k , HOii valcu4liedMrmlli|\iU.* 

0SMI;O l\?t j(v. II.MS. 
YS55 

Found i\ ? » 5»>, ll.fi 40, n, s 
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Example 113 
|3R-t3a4fl(S # )lM^Dikydro.^^ 

2-pyrroUdinvl)mHb>l)pl^yUmim)|01|.l.b«iopyra 



M. P, °C(Mtvcml Rotation iti1 D a 
18S» -U61CHCIO 



CM, 



Calculated for CmHmNxOv 

0.50H : O:C 6H>>H;Vi. 6.54; 
N, 10.4**. 

Found C.6<Md. H.6 4*>; N. UV.M 



15 



Eiample 114 

PR-l3a,4n<R»)|lJ,4*Dih>dro-J-h>df^^^^^ 
2-pyrrolidin>l)in«ibyHpben>UmirK>|*:Sl.|.bcnn>p> 




MP "ClWhCWI Ri>mu?nlul D > 
amorphous \olut -.UtCHOt) 



lakuUcd lor CmHmNiOi* 
M. ? IU. N. ** 

Found- I*. riHOJ. H.nNi, S.**Wt 
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Exampk 115 

•3,4-dih>d.-o->k> droits 2^mrth>t-2Hl-b<ntopyrao-^-cartK)«ulrile 



10 



1^4- 1*» +27.1 (McOH) Calculated for C^H^N^Or-O 23 

HO: C 70*). H. 0.56. X. 13.78. 
Found C. ">0 IL 6.55. N. 13 



Example \ \b 

OR-transVJ>Dihjdro-J-k?dro\>OJ4iira^^ 
pyrazoft-J^>l)n^h>l]pben>bminoIOH*l-bruop>ran-6^ 



NC 



15 




MJL!il uciuni: famrcn lalaf .Vm1)«> 

1 10-120 *30 ^ »MeOU> CataiUted toe C:iHmN4O:«0 > 

H'O l\t>St>3. S. 13.»C. 

Found C. 0*» I**. H 46 N. I \ 50 
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Example 117 
l3R-tran$M»lN-UlJUDuncth?MH^ 

carbonitrile 

s 




\\ P *C (wlv*m» Kotatn>n lttlp° AwliAli 

10$-U5 iMcOH* Calculated for C:*H>N4Or0.50 

HO030C 4 H<0: C.60.U: 

Foutvi C. 6^ :0. H. t* t> v S. i: "a 
£*ampl« 118 

1 5 dtludro- >fc j dro \> *2*2-dimetfc>l -211- 1- btiuop) ran-+-car booithle 




Calculated CmHmN iOi 
C 70 5?;H.h-*4- N, 10*3 

Four*! c.ra.u.ii.B.5:. 

N. 10 47 



1SH 



20 OlMeOlh 
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What we clai:a \si 

I . A compound of the torrnuLa 
I 




R 4 

R J 

oc pt^raiMuticalU acceptable salts thereot therein 

a. b and d art all carton atoms or one ot a. b ind 4 is a 

ruaojcen atom or -N\OK and the others are carbon atoms. 

Y is a suncie bond. CH:- . CiO -. CV. . -S- or -VRV 
R l is ar>i or he:ervKwlo, 

R- t* -COOR\ -CO- amino. VO "iubstjrjttd amino, amino, 
sufcstiaised amino. -NR^OO amino VR^CO- vjfcvatutcd amino, VR*COR^. 
■NR*SO:R* *NKSC»NCN>amuj. NTlSC*NCNV*utosunited amino 

-o-aa>t 

SR\ SOR*. -SO:R\ OR* ^mo. heterocyvto. p %r*fcne ■ S -o \ *ie . 

o »• 9 



ai,oR*^ n\*\ \Q 



„ O Of 

Z 

NR^R* O 

R l i% hwirccerv h>dro\\ <h iX*tV)iR\ 
R* and R* are tach :nocprnOcntU h\drvfen, or 
ar%l4ik%i or R 4 an^ R* uicn together *tth tne »artvn aifcn so 
are attached form a 5- to * metnrxred v arvowiw r.nj. 

R ft i\ rwdrv$en. a*\i. JuloalUi. aikcn\i. aik\nn 

,-.»Kvilk>l anlilktt. •t\v.»ui»t!'4:t*t V\ COR* OV>R< 

O 
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" P. ^ jYj R* . hAioeen. ammo, subiotuted amino, -O-alky L -OCF\ 

•OCHHTFj. -OCOadkyl. -OCONR**iiyl «NR*COuliyl -NR*COOilk>l 
or -VR*CONR*. tctmolvL inudxrott, qui ok or cnxroic 

R : is h\xtrogtn, ilkyt hydroxy. O- ally I orruiw. 
subsnmtrd imiAo. -NHCOR*. -CNor -NO:; 

R* and R g art intiepcaJemlv hydrogen. alkyL iukMlkyl. 
aryt aryullyl. cyclodlkyl or u^viailkylulkyL 

X is alk^L of X-R- text A cr an he hwlrcxca. at\l or 
Seteroc\ck> when R l is heterocxcWx and 

n is in integer or* I v 5. 

2 The compounJs xs recited in Oa^m I wherein 
1. t* ita! i ire eirtvr. iuxts 
\ IS aik\l. 

Y u a *an$le N>fKi or *<V. 
R l is aryl or heterocyclc. 

R- is -COOR*. -COinuiw. CO- subsntutcd imuv. 
■SHCOCHi. NHSO:Me. NHCONH;. -NH^C-NCNkNH:. i-*iaxoie. 
tunn. pyridine. o\x;oie. h>dro\y . -NrKTO-wtsfctuted ruo or SO^Nle. 

R' is hvdrow. 

R 4 and R* are methy* 

R ft i\ »y4no. -NOV. Vrv iuio. alkt! or :exxroi. i*xl 
R* i\ hsdro^en 

_V The compounds a> recited in Cu^-n I . -*!u«:h ire 

tm™-i»t>-v*\ano*3.<* Uih*dr> ; 2 d;mett\l 1H \ r*n.;o- 

?yran •* y I *phens Lirruno Uceuc acM. cvis \ c<cr\ 

i X S 3"invv-l<>A;yino v-i^i*ft*\in> *-h\dro\y «iimr^>l-.H I 
>eniop\rArt"* >l»phen\iimjno|xetx xxl eifwl f\vr. 

i *R trm\>-(?f* oano- dihvjjw- * h%dro*\ 2.* dime:^: *H-1- 
^e^^op%Tlft *i yi'phensiirrufioijceix' etPi\ I ever. 

t:nviiN<^tv V-* dih*dr\> » "uurov M it.rrvtr^t *H i hea:^ 
y\TiA * * i?iU'n\Un , .in\>U*-rtK* x wl 
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( 3R - trans h[ \ 6-0 ino- 3.4^Hh\dn>~ > h ydro.xy-ZJ^linvthyl-IH-l- 
^ea^^raa-y^)<4.ftuorop^enylttra^ vrxi. ethyl csarr. 

t 3R cnaih|i6-Oino- 3.4*dihyTlro- ]^hydtrox> -2Jniunethvi:H-i- 
bctuopvrcn-4- y tH4-< hloropteny I iamino l*cetK acxL ethyl ester. 

{ 3R- trvw V I \ 6-cvinc -3.4-<iihytiro- >-hyttro*y-2J niimethyiOiM- 
betuopyraiv-4- y Opbesiy Unuao l*xuxabe; 

^3S-»n»V3.4-<lihy*ifo-3-hy*o\y -2Jsiin*thyl--t-{(4-phenvt-:- 
thu2oMUmino}-2H- 1 •bcnzcvynn-^rartuoitrJe: 

{ 3R-tnuis h }.4-<hhy^ro- 3-hyxircwy *2^-duwh\l-Hi4-phem»-:- 
thua>tyllinuno}-2H- 1 -0etuoc*T*x«^irtofiMrJe; 

(3R-cr^y{N^J3.4slihydn>;v-hyxlro\>*:j^r?«Lhyl <HiH* 
tctruoTS-ylV^H- l-betuopyTan-4-*<l phcnyUnunolacetic jcul eAyl ewer 

(3R-tra*tt>01N-v6-C}ino-3>-ihhyTiro-3-h>^^ 
1 -fccnropvrarv-l- y ttphe?*> Urm?x>*- S-rtSy bc*tant*ie. 

i 3R*ffift^.^?^^h\cifv^3-h\crot^';^^itfT«A*i-4-tN; ; . 
pyTToiKiiny I V Z -o \oexft > 1 \phcn\ Urru:*? r- « H - 1 -t*TUop>Tan-e*-v arteiusn ie. 

1 3R -enns k rv4Aiih>viro- 3-hyero\y -Z J -*fcnwn> M-lN;2*t4- 
nvrphohayi >■ 2 -o *oeth> 1 Ipheny ix-ittao ] -2H- i beoropvrin-o^^xucnie 

[ 3R-WU K[Ni&-o*4m> }A-ytih\xir> Vhy£ro*\*2«2~diinetii\t-lH- 
1 • ber-rop ynn 4- \ \ )p6cny lanuno | * N -4 1 • tjror.y brrth y I Uc ctanusic . 

t *teuofynn-4.%i *pbcnyUnur*e^ S-|2«< 4- n»xpt»ouftvtic:h>ljacetimfcJc. 
OR - can* 4-tTjoropften\ i * 2-h\etro\> -2 -meth\ tprop\ lv 

[ 3 R • 1 4 fc* R • • | ] -4 - 1 , 4 • r*i uonx^fte a> I *i 2 h * Ore % v pr oc > I hinw i - 
* 4-vii**i>*iro- V.hvirow -2.1 \iimetrui-IM- 1 ■beruopyun-u -*4rtx>ftiy.ic. 

» 3R-rau»4»C>-\*}in*>_V4 ^iiKxcrw *-h\cn2\% 1.1 >ljrx&\l'li\ \ 
>fftA^>w 4 *i*4 meth\! I I onuiw luetic xxi, ethsl e>*er 

» 3 R - * ^4 . { S -i 1 tr \ i.v<^ ! V 1 2 J ^mct?io \ \ eth s i umuv j 
v4-ti^ivjr\v Vhydtrc\\ «i»nvUi%t-.?H I -twi op> *AA-e*v iirrvcutnk. 

*3R oxitJ-4 . V( i . A vhru.tr.* : ; «:uu>-IH iwtni^n Z \'.'<tfi%;-. 
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OR-craru>^iNH2*4iTurK>ethyl>phee^ 3- 
hydnc**y-2^-dxnittftyl-2H- l-bcnzopvna-o-cirtvmmic. 

i,3R-traAS>-|(6-<y *no-3,i-dihydro- 3-hy^inoxy -1^-ounethyl- ZH \ • 
bctuopyt an 4 v Dpfreny Umi oo jbc^TK ml rtsyi ester, 

i 3R -cram V > [N^ 6<yar»- 3,-Wiliydro- 3-hydro** - 12-dimethyi- 
2H l-bctucpyTaa^yl)phenyUrroxK>lp^^ acid, ethyl eszer. 

{ 3R -trans V 3.*-dJty<fr\>* 3- h yxfro \y N -{ < I H - m^xtok- 2 - ylv 
nwhy llptesy Umu»b 2-2 -dimethyl- 2H* ^bearopyraa*6<artocucnlc; 

i3R-crm$>-»-:U-(*cety Unuoo k£i\ l^ytwny Uminoi-3.-A-4ihy*inv V 
hydroxy-2-2-dimethy 1-2H- 1 -bctuopyTia-^cartoiuciie; 

v 3R-srans 2-1 N -< oao- 3.-^-dihy^> 3-hydro* > -2J -dimethyl- 
2H- 1 -bcnaofyraa-*-y Dphetiy larruno)ethyl|vrca. 

1 3R -erans >- N-{2 • [ N <6-cy aoo ?.-Udihy3n> 3- ny <fro\ y - 2— -dimeciy I - 
2H- 1 -fc*nzopyna-*- y L V** a > Urr«u» jct^> ilrr*rtuncsoi:ocu/nxic. 

3R-erxxs^N""<%ani>N-i 2 -[[N -«>-<> aao- >.-i^iiny^>->h>cx>\% ■ 
2 J -dirnerh> l*2H- 1 -bcrviofyran-t -\ i "-amino jctfty llf ;artdtne. 

^ ?R -arms h2[N ^c^cyano-3.^-viih>^o- >- hydroxy -I— -dimeviy 1-2H 
I -beaso^Tao-^* I p«n> Unaiwf-N-* 2*h%«tt)\y«fey i kacearaide. 

i?R cnniH^-i-^-vtuonj-S-J^ lH-in*jdar£4-2Mrnetav'.]~ 
pocn > Unaoof- 3 .-Ukhycro- >h\dro\y - 2.2 -dimethy i-2Hl-bei«i3eyrir--^ 

t 3Rcrans^-U- ftuofO-N-{i I H- mtnixrcH 2 - > 1 ime^H 1 J - 
phcn\lJ«^l*?.^^^^dro-3-livdro\\-2-2-Ci^irtfty 1-2H- 1 befuopyrx-vr- 

carNxissrijc. mono fcyCnxiuondc. 

>R can*>"MN 2 H'vinay tmerivl ^r.<^> Urmnof V-l-diftvvfct* v 
^%crow-2.2-vtimeth>i-2H t ^en^o9^Ta3^\L*"^omc?ie, 

» 3Rcaru>"*-i V< 2-tu^>trr<vt\l.c^^^Urrano!- ; ♦i-dJivdrt?- ; - 
h*dro\> ■ 2-2 t&jittihy i -2H- 1 benzocyrm^irsMtc^e. 

• *R ■ cran* *»4- 1 N -\ v ? dihyvtro 2-o*.uv*> I cnetn* I : ptum\ Uruik> • 
.v-i-dih>vapv> V-l»%<aro\* -2.2 -dimetn* I 2H t t«joc> \ni ^<jrrvci;r.Kr 

i >R -traits 2 bctuoxaio**! * 1 *rw * h***ro\* 2-2 

duTKths I 2H t bmxocvnn I iorrur** ;xr^- J*:ki. fCM t^er 

• *R enr.s^ -:2 -t^fl*o»A:o^! *- „*~aU" *i*r-*tv. 4mi:vv V-i- 
j^ijrvv^nvJ^s -2.2>iiniei!i*i'2H i fw^ai t> v jrTvc.icr.rf. 
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i 3R-tnnsH-Ht 2-beti20\Z2cKU 2*funnomrt h yi onuaol-3.4- 
dihydro- >hyxfct)x> - 2^2 -dimethyl- 2K- 1 -betuopynn^^jrtwiuafiJc: 

; 3 R- r 2-furan> Imcthy I K2-o\i2oU I lammo f- 3.4-dahydro- 3 - 
hyxirov -2*2 -dimethyl 2H- 1 •bctxzopyran-b-cartoftitnic. 

v 3 R * crans M-(N A cyanomethyl tpheny Urraao i- 3 .^-dih^dro- 3- 
hydroxy - 1^ -dime&y I- 2H- 1 *fcc»iop>T»ft-<M^rtocuorJe; 

OR-trac5^|NHcy^rwr^yl)9^yUmii» 3- 
hyxlroxy -2~2 -dinxifcyt- 2H* \ -betuop} ran-^HOtnxxiurJe; 

» 3R-tt*as h 3>-dihy<tro-3- hydroxy-HV* 2-(i«kJxyrc:y I ipoeny *- 
umno [ * 2.2 -dunetrt y {• 2H- 1 -bcr«opyrai*-<>-carfcott»ie. 

\3R<uHS^6^-y»nf^3.4^ydrD-3-hy^ 
i -ben2o^Tii^yliptMyUnu«>l-N^yi-«arT*fc 

i 3R-transK3.J~dihy<*n>- >hytoxy-2--dirnc»i-4-tNni5-nK*i%l- 
V iso \xroK I rmrO y I )p6c ny txruno j- 2H - 1 -bctLro^NTo^-^<ir>xur"jc . 

3 R - mns *-t«; « -t-Ouorc^hcsy ; i . 5-ne;r.* i * >- -*cvuc*y : rrzv.\ t ] - 
irruno I - 3 . *-*iJ *t\cro- > ayctrox * - 2-2 -dimed : -2M - ' - sesrocyran-o- 
v-araoucrJe: 

•. 3S -c^v-2*iN - o-CNxao- J.J^iiydro- >h%croxy -2.2 entices 1-2H- 
I -bcaiepyrw*-J-yi pfteayUmtftol-N < 'J\ > I - 4£tivr.*je. 

\ 3R - crv4 »-{ ( [ 5*i [\ 3,-UsUhy oro- 3-hyt*oxy- 2-2 ^irr.«tft>t-ZH- 
l * bcnrocvnft-4- * t H *-fh*r* chetiy iam«win«hy 1! - 2 - . itrresy i 1 - 
' AcntfiotAxoc i «nyi csccr. rr**>Dfl vdnx* hioode. 

. *&-crvu ,^rtuorcpoea*lii[S«hyxtro\y?rses£yir-2 -turaayt;- 
•rrtft* t l xTun v • ; 4 vciro • * y \ * • 2 .2 sHxtjcca t - 21 1 : rca&^tM-o- 

; R ww V. arw- 3 .-i^M *rs Vhydrc* * 1 1 ^.*ic A% i 1 H 

; *5i-3^x^4.{N^2 <urv^tmc«sstip(^*Ufr*s5i^! * A-^h^jrr- 
1 .2 'dtfnetfi* i 1 H ararvoi- 5 - * » 2H ■ 1 ^coit^Taa- Vv-i 

^R sna* - ; v.Lh*cn? "*-ftwcrv»* 2-1 ^rre^y ^ i^netnx. 
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• 96- 

( 3S -trans V3 ,4-dihydro- 3-hydroxy-4-* N -l( 1 H- imidazol-2- 
yl)methyl|phenylajnino|-2^Ki^ 

(3R-tram>-3>dihydro-3-hydroxy-2J-dimethyl-4.jN-(2- 
oxa2olylmcihyl)phcnylamino|-2H- 1 benzopyrafl-oKaroomaile: 

(3R-transV2([N-(6-cyano-3.4 ^iihydfo-3-hydroxy- i.2-dtmcthyl- 

2H-l-benzopyran-4-yl)phenylaminolmethyl|-4-oxa2olec^;ooxylic 
acidethyl ester; 

(3R-trans>-2|[N ^6-cyano-3.4-dihydn>-3-hyd.t»xy-2.2-<^methy1- 
2H • 1 -benzopy ran-4-y l)phenylamino)meth> I ]-4-oxozotecarboxy lie acid 
mono sodium sale 

(S*,R*)-N-((N-(6<yanoO,4Hlihydro->hydroxy-2.2-<limc /I- 
2H l-btniopyran^yl)phcnylanuno|acetyl|-L-SCTnc^ methyl ester. 

<3R-trans>-4-IN-|(5-incthyMJ.4^ 
phenylamino|0,4KLhydro-i.hydroxy 
carbonitrile; 

(3R-trans)-4-((4<hlorophcnyl)(2-oxaMlylmcthyl)amino|-3.4. 
dihydr>3-hydroxy*2^ dimethyl*2H-l bcnzopyran 6-carbomtrile; 

(3R-trajts>-4-[N-(lH-benzinu4 
3,4-dihydro-3-hydn>xy-2 ,2 -dimethyl -2H- 1 -beazopyran-6-carbonitrile; 

(3R-tr»u)^I(2-benzoxaiolyt)|2-(^^ 
3,4KJihydro-3-hydroxy-2^-dtiTie^ 

(3R-tMru>-4.|<2furanylnK^ 
dihydro-3-hydroxy-2^iinKthyU2H-l-benzopy^ 

f3R.trons)0^dihydro-Vhydroxy-2J!^imcthyl-^((2-pyTa2uiy!)- 
(3pyridinylroethyl)amino|-2H-l-beM^ 

(3R-trans)-3.4-dihydro%VhydfDxy-2^'dimethyl-4-((3- 
pyridinylnrcihylX2pyrinudinyI)am^ 

(3R*trans).4-|(2benzoxazoIyl)(2-py^ 
dihydro-3hydro*y.2.2dimethyl-2H- J -henzopyran-6-carbonitrile: 

(3R-trans)*3,4-dihydro-3-hydroxy-2,2-dimethyl-4-|(2- 
pyrimidiiiyl)(2-pyridinylrTKthylte^ 

(3R-tfwsM-|(4-nuoropheny!x2pyrkimyl^^ 
diby<liTKVhydroxy 2.2 dimethyl -21 1- 1 bcn;opyTan fi^arbonitnlc; 
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4-|4.nuoro-N.(lH.imida2ol-2.ylmcihyl)phcnylamino|.3.4- 
dihydro*2^-dime!hyl-2H- 1 -bcn2opyran-6-cart)onimle; 

(3R-traf«)^((4-nuorophenylK2-pyriTOdinyl)ami»,o|-3.4. 
dihydro-3-hyctoxy-2^-cUrr^yl^ 

monohydrochloridc; 

OR-trans>-4-l(2-furanyline^ 
3-hydroxy-22-difTKthy1-2H-l-bcn20pyTan-6^arte 

(3R-trws)^f(2.bcn2nchiazolyl)(3.pyridinylmcth 
3,4-dihydro-3-hydroxy-2J2Hiimcihyl-2H.J •bcnzopyran-6<arbonitrilr, 

(3R-trans)-4-U4-fluorophenyIX3pyridinylmcthyl)ajtiiTO 
3.4Klihydro-3-hydroxy-22-dimcthy|.2H. I -benzopyrao^carbonitrilc; 

( 3R- trans>^| ( 2-bcniothi*z^ 

3.4nlihydro.3-hydroxy-2a^imcihyl-2H - 1 *benropyrM6<arbonitri!c. 
1 -oxide; 

(3R-trans)-4-l<4<h!oropheny^ 
3^ihy*o-3-hydroxy-2^dirr*ihy^^ 
monohydrochloridc; 

<3R-transM-((4-nucrophenyi){2-(4-r^ 

3,4^ihydro-3-hydmxy.2^-dimethyl-2H- 1 -benzopyran-6<arbonitrile, 
monohydrochloridc; 

(3R-trans)-4-|(6<hloroO-pyridaz^^ 
eihyIIamino|-3,4Hiihyrir^ 
cartonitrilc. hydrochloride; 

(3R-aws)-4-|(2-benioihia2olyl)(lHimidazol-2-ylmeihyl)^ 
3.4KJihydro-3-hydroxy-2.2^iniethyl^^ 
monohydrochloridc; 

(3R-tiTO$>-4-|(6<hloroO-p)Tidazi^ 

anui»|-3.4Hlihydro-3-hydroxy0.2-dimethy|.2Hl-bCT 
carboniuile. monohydrothloride; 

f3R-iranth4-|(5.uinuoromcthyl-2-pyridinyl))(lHimida2bl-2- 
vlmethyl)amino|-3,4 dihycko-3 hydroxy-2.2^imcihy» 2H l-beniopyTan. 
6-cvbonitrile, monohydrochloridc; 
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<3R-trws)-3.4*dihydro-3-hydroxy^ 

mon>^linyl)ethyl](4- ? hcr*/|.2.ihia2olyl)aminc|-2H.l -betuopynn- 
6-carbonitrile. monohydrochloride: 

(3R-tnns)0,4-dihydro-3-hydroxy-4-|( I H imidan>K2 yl- 
n*thy|)(4-pheny|.2-thiazolyl)^ 
cartoonitrile; 

(3R-traiuV3.4^ihydroO-hydroxy-4-U^ 
(4Mi*thyl-2-thiazolyl)ami^ 
cartonitrite; 

(3R-tr7Jis>-rH2-lN-(6<yanoOAdih^ 
2H- 1 benropyran-4-y!)phenylamino[ethy^^ 

(3R-tms)-NM2-IN-<6^yano-3.4^ihy^ 

2H- 1 >benzopyran-4-yl)phenylaminolethyl|-N'-phenylurta; 

(3R-ttans)-NM2-lN-<6<yano0.4^ihyd^ 
2H- 1 -bemopyran-4-yI)phcnyljimino|cihyl). 1 -pyTTolidine-carboxamidc; 

(3R-tnn$>.3.4-dihydro-3-hydroxy-2^Hiimcihy!-4.|N-|(2.oxo- 
^pyiTolidinyl)ethyl)phenyl|ami^ 

(3R-transHf(6^yanoO,4^ihydn>0-hydra^ 
1 -benzopyran^yl)(4-niwrophenyl)an^ $c \ s i 
diethyl ester, 

IN.(4.c!orophcnyi).N.{6<yMo.3.4-dihydr>i # 2-dimcthy|.2H- 
1 benxopyran^yl)amino]acetic acid, ethyl ester. 

4-l(4-clofophenyl)( 1 H-inudazo|.2-ylmethyl)amino|.3»4^ihydro- 

2.2-dimethyl-2H'l*ben7.opyran<6-carbonitrilc: 

<3R-transK\4-dihydro-3-hydroxy^^^ 

K2.4ox^tzol-5-yl)nKthyllphenylamino|-2H-l-benzopyTiR-^ 
carbonithle; 

(3R-tfini)-4-{(4^hlorophenyl)|(3meihyM.2.4-oxadiazol- 

5-yl)methyl|amino|.3.4.dihydro-3-hydraxy-2,2.dimcthyl-2H-|. 
ben Tnpyran -6-carboni tri Ic ; 

< 3Rcnm ^4-| (4-fluor ophenyl)| ( 3-metnyl - 1 .2,4-o*adi«o|. 5-y | . 
fT*thyl|amino|3.4-dihydrt> 3hydroxy.2.2*dimethy|.2H* l-beruopyran. 
6cixbonioile; 
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(3R-trans>-(N-[3 ( 4-<iihydro^hydfoxy-2^-<limcthyl-7. 
(tnflucromcihyl)-2H-l*bcn2opyran-4-y I Jpheuylamino! acetic acid, cihyl 
ester, 

(3R-trani)-3.4^hydn>-3hy<lroxy-4-(N-J13(hydroxynicihyl>- 
1 2 .4-oxadiazol-5-yl)mcthy^lphcnyiaJllino^2^-dimelhyi-2H- 1. 
benzopyran-6-carfoonitrile; 

(3R-transV[N-I3 f 4^iihydro-3-hydroxy-22-dimcihyl-8- 
(trifluoromethyl)-2H-l-benzopyran-4-yl)phenyIaniino)acebc acid, ethyl 
ester, 

( 3R- trans)-4-| (4-chiorophcny \)[ 1 3-lhydroxymethyl)- 1 .2.4- 
oxidi;uol-3-yl)rnethyl)ajnino|-3,4^ 
ben=opyran-6-cvboniirile; 

(3R-trans)-4-l(4-nuorophcnyl)II 3(hydfoxymcthyl)- 1 2A- 

oxadia2ol-5-yl|methyl)amino|0,4.dihydro-3-hydroxy-2,2-dimcihyl-2H-I- 
benzopyran-6-caxbonitriIe: 

(3R-trans)-4-|N-|(3-arruno- 1 ,2.4-o*adiaxol-5-yl)mcthyl|- 
pheny lami no|-3.4-di hydro- 3-hydroxy* 1 2 dimethyl* 2 H- 1 -beniopyran -6- 
carbonitrile: 

(3R-trM$^|N-(6-ben2oyl-3.4^ihydro-3-hydroxy-2i-dimethyl- 
2H-1 - benzopynn-4*yt)phcnylaminolaceuc acid, ethyl ester. 

(3R-trans)-|(6-cyano-3,4-dihydro-3-hydrojiy-2,2 -dimethyl- 

2H-l-beniopyiw-4-yl)(4-fluofo-3-l(phenylnwthoxy)carbonyl|phenyl|- 
amino lacetic acid, ethyl ester. 

(3R-l/ans)-|(5il(6-cyano-3.4-dihydfo-3-hydroxy-2,2dimetiiyl- 
2H-1-bettZopyran-4-yl)<4*nuorophcnyl}afn^ 
yl|methoxy|acetic Kid; 

(3R*t7ins)-||3-||(4-chlorophe.nyl)(6*cyano-3.4-dihydro-3- 
hydroxy-2,2*dimethyl-2Hl-ben£opyrun-4-yt)amino|mcthyl|- 1,2,4* 
oxadift£ol*3-yl)methoxy|»ceuc acid; 

(3R-tnns) |(3-carboxy-4-nuorophenyl)(6 cyuno 3,4*dihydro<3- 
hydxoxy'2,2-dimethyl*2H*l-beniopyian-4.yljajnino|a*etic acid, ethyl 
eiier. 
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(3R-trws)-4-t(4.nuOTophenylH(2-TC 

mcthyljamino-3.4^hydro-3-hydn)xy.2^^imethy|.2H- 1 -ben*>pyran-6- 
carbonitrile; 

(3R-trws)-4-{(4-nuorophenylH(lnKthyl.lH-ietra2ol-5-yl)- 
methyll«nino-3.4^h^ 

carbonitrile; 

(3R-trans)0>*iihydroO-hydro^^ 

methylsuJfinyl)ethvllphenylamino|«2H-^^ 

(3R-cnns>-3.4-dihydro-3-hydroxy*2*2-dii,iethyl'4-(N-(2. 
(mcthylsulfonyl)cthy !]phcnylaminol-2H. 1 -benzopyran-o^arbonitrile; 
(3R-tran$)-4H4<hlor<^N-|(lH-imida2ol-2-yI)mcthyl|- 

phcnylimino|.3.4-dihydro-3-hyclroxy-2^-<limcihy|.2H- 1 beniopyran-6- 
carbonitrile. monohydrochloridc; 

(3R-trin$HM4^h!oro-N-|(lH-imida2ol"2yl)fncthyl 
pHeny!anuno1^,4^ydro-3-hydro^ 
carbonitrile* hydrogcnsulfats; 

(3R.traflsM-|4.chloro-N-|(lH-imidazol-2-yl)mcthy!|- 

phcnyl*mino)-3.4H!mydro-3-hydroxy-2jHlinKihyi-2H-l.te 
carbonitrile, metrnnesulfonatc; 

(3R-tran$)-4-|4<hioro-N-|(lH-imidazol-2yl)meihylI- 
phenylamino|0,4-dihydro-3hydroxy2^^ 
carbonitrile. phosphate; 

(3R-trwsM44*hlorc>.N-(OM 

ph<nyiamjno|0.4-dihydroO-hydroxy*2J din^ihyl ^H-l-bcnzop^^- 
carbonitrile, nitrate; 

|3RM3Mft(R^JJOAdihydfo-3-hydroxy.2^-dirneihy|.4.|N-||5. 
oxo- 1 •(phenylrnethyi)-2-pyrrolidinyllmethyllphcnylamino|-2H- 1 • 
benzopyran*6-carbonitrilc; 

|3R-|3a,4B(3»)|13Adihydro-3-hydroxy.2.2.dimeihyI.4.[N.||5. 
oxo-2pyrroIidiny1)fncthyIlphenylamino|<2H< I •bcnzopymn-6-cirbonttnle: 

|3R-|3a.4w(R*)||-3 t 4-dihydro.3-hydroxy.2 f 2dimethy|.4.lN'|(5- 
*>xo-2-pynolidinyl)nxihyl|phenyiamino|2H^ 
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pheny| a nuno|.3.4^hydfo-3-hydroxy-2^.dim«hy|.2H.|.b e nw P yTan^ 
carbonitrik; 

(3R-trai«f3.4Klihydro-3-hydro»y.22-dimethy 1-4-1 N -| (5-methyl- 
•H-Pyr^3-yl)rnethyl|plscnylaii^ 

(3R-trani)-4.JN-l(1.3-dim«hyl-lH-pymol-5-yl)n«thyl]phenyl- 
«mino]-3.4-dihydro-3-hydfox:-2 Jslimcthyl-2H- 1 -ber.xopyran-o- 
carbonitrile: 

I3R-I3o.4e-(Z)l|-HN-(2.tmino-4^»o.2.pewenyl)phei»yl- 

aituiwIO.O^ydro-S-hydroxy^jHliinc^l^H-l-beiiiopyian-d. 
cvtonitrile: or pharmaceuticaUy accepubte salts thereof. 

4. A pharmaceutical composition comprising a compound of Claim 1 
and a pharmaceutical^ acceptable carrier. 

5. A method (or treating ischemia comprising administering to a 
mammalian specie in need thereof a therapeutically etfective anwunt of a 
composition of Gaim 4. 

6. A compound of the formula 

R 5 

or pharmaceutical^ accepuble salu thereof wherein 

a. b and d art all carbon atoms or one of a. b and d is a 

nitrogen atom or -MO)- and the others arc carbon atomv. 

Y ii a single bond, CH 3 - . GO)., O . or -N<Rj. 

where R is hydrogen, alky!, haloalkyl, aryl, arylalkyl, cycloalkyl or 

(cycloalkyl)aikyl; 

R* i*aryl or hetcrocyclu. 
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R-u CXR, -CO-amino. -CO-substitwed amino, amino 
subrituied amino, -SRCO-ammo, -NRCO-wbHituted amino. -NRCOR ' 
-NRSOiR. -NR(C-NCN).amino. NR<C-NCN)-,ubsm u , e d a-nino. 

-PtO-alkylfe . J p ^ R 

• 1 ^O-alkyl 

-SR. -SOR. SO2R. -OR. cyano. heterocyclo. -CHtORh 
O R O 

Z (where Z is O or H2); 

R 3 is hydrogen, hydroxy or -OC(0)R; 
R 4 and R* arc each independently hydrogen, alkyl or 
arylalkyl. or R 4 and R* taken together with the carbon atom to which they 
are attached form a 5- to 7-membercd carbocyclic ring; 

R 6 is hydrogen, alkyl, luloalkyl. alkenyl. alkynyl. 
cycloalkyl. arylalkyl, <cyc!oaikyI);Jkyl. -CN. -NO*. -COR, COOR 

O 

•CONHR, -CON(R) 2 . -CF,. -S-alkyl, -SOalkyl. -SOjalkyl.- P(0-alkyl)j 

n * halogen, amino, substituted amino, -O-aikyl, -OCFj 
OCH2CF). OCOalkyl. -OCONRalkyl. -NRCOaikyU -NRCOOaikyi or 
-NRCONR. tctrazolyl, irnidazole, oxaaole or triazolc; 

R 7 is hydrogen, alkyl. hydroxy. -O-alkyl, amino, 
substituted arruno. -NHCOR. CN or -NCb 

X is alkyl; or XR2 together are hydrogen, aryl or 
heterocyclo when R 1 is heterocyclo; and 
n is an integer of I to 3. 
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7. A pharmacimtical composition comprising .in effective amount ol ,i 
compound of Claim I or 2, or a pharmaceutical^ acceptable sill thereof, 
together with a pharmaceutical!)- acceptable carrie* therefor. 

8. A pharmaceutical composition comprising an effective amount ol a 
compound of Claim 3. or a pharmaceutically acceptable silt thereof, toge- 
ther with a pharmaceutic ally acceptable carrier therefor. 

** A pharmaceutical composition lor use in the treatment of ischemia 
in a patient comprising a therapeutU/al'y effective amount of a compound 
of Claim 1 or 2, or a pharmaceutical!)' acceptable silt thereof, together 
with a pharmaceutical!)' acceptable carrier therefor 

1 0. A pharmaceutical composition for use in the treatment of ischemia 
in a patient comprising a therapeutically effective amount ol a compound 
of Claim 3, or a plurmuoutu ally acceptable silt ther**»*f. togeuV r with a 
pharmaceutical!)' .icceptaHe carrier therefor. 



